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(54) PHOTOSENSITIVE COMPOSITION FOR HOLOGRAM RECORDING, HOLOGRAM 
RECORDING MEDIUM AND PRODUCTION OF HOLOGRAM USING THE SAME 

(57)Abstract: 

PURPOSE:To provide a photosensitive compsn. for hologram recording and hologram recording 
medium having high sensitivity in a wide wavelength region, chemical stability, excellent resolution, 
diffraction efficiency and transparency and durability against light, and to provide the production 
method of hologram using medium. 

CONSTITUTION: This photosensitive compsn. for hologram recording consists of a polysiloxane 
compd. (A), a compd. having polymerizable ethylene-type unsatd. bonds (B), and a photopolynm. 
initiator (C) and has >0.005 modulation degree of the refractive index when exposed to light to 
produce a hologram. The hologram recording medium is produced by forming a layer of the 
photosensitive compsn. for hologram recording on a base body. In the production method of a 
hologram by using this hologram recording medium, a three-dimensional phase hologram is 
produced by exposing the hologram recording medium to light for the hologram and then applying 
light or heat. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The photosensitive constituent for hologram record characterized by consisting of a 
polysiloxane compound (A), a compound (B) which has the ethylene nature unsaturated bond in 
which a polymerization is possible, and a photopolynnerization initiator system (C), and having 0.005 
or more refractive-index modulation factors by interference exposure of a laser beam. 
[Claim 2] A polysiloxane compound (A) is a liquefied photosensitive constituent for hologram 
record according to claim 1. 

[Claim 3] The photosensitive constituent for hologram record according to claim 1 or 2 whose 
polysiloxane compound (A) is a compound which has at least one sort of reactant radicals chosen 
from a hydroxy group, the amino group, an epoxy group, a carboxyl group, and a sulfhydryl group. 
[Claim 4] Claim 1 whose compound (B) which has the ethylene nature unsaturated bond in which a 
polymerization is possible is a compound which has an aromatic series ring or a halogen atom in 
intramolecular thru/br the photosensitive constituent for hologram record of three publications. 
[Claim 5] Claim 1 whose compound (B) which has the ethylene nature unsaturated bond in which a 
polymerization is possible is a non-4ialogen system aliphatic series system compound thru/br the 
photosensitive constituent for hologram record of three publications. 

[Claim 6] The photosensitive constituent for hologram record according to claim 1 or 5 whose 
compound (B) which has the ethylene nature unsaturated bond in which a polymerization is 
possible is a compound which contains a sulfur atom in intramolecular. 

[Claim 7] Claim 1 which furthermore contains a chain transfer agent (D) thru/or the photosensitive 
constituent for hologram record of six publications. 

[Claim 8] The hologram record medium which comes to carry out the stratification of claim 1 
thru/br the photosensitive constituent for hologram record material given in seven on a base 
material. 

[Claim 9] The manufacture approach of the hologram characterized by applying light or heat after 
carrying out hologram exposure of the hologram record medium according to claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photosensitive constituent for hologram record 
and hologram record medium which were brought into the large wavelength field, it is high 
sensitivity, are chemically stable, and were excellent in resolution, diffraction efficiency, and 
transparency, and were excellent in lightfastness, and the manufacture approach of a hologram 
using it. . 
[0002] 

[Description of the Prior Art] Since record of a three-dimensions stereoscopic model and playback 
are possible for a hologram, it is used for the display of covers, such as books and a magazine, 
POP, etc., the gift, etc. taking advantage of the outstanding design nature and the fanciness 
effectiveness. Moreover, since detailed information record in a submicron unit is possible, it is 
applied to the mark for forged prevention of negotiable securities, a credit card, a prepaid card, etc. 
Since especially a volume phase mold hologram becomes possible [ modulating the light which 
passes the hologram formed by forming the spatial interference fringe from which a refractive index 
differs into a hologram record medium ], the application to the hologram optical element (HOE) 
represented by the scanner for POS and HUD (HUD) other than a display application is expected. 
[0003] From the request to the volume phase mold hologram on such industry, the proposal using a 
photopolymer of a volume phase mold hologram record ingredient is made until now. For example, 
after exposing the hologram record medium which consists of a photopolymer to the interference 
pattern of a radiant ray as the manufacture approach of a hologram using a photopolymer, the 
method of performing the development by the developer is proposed. For example, it sets to 
JP,62-22152,B. The sensitized material which combined the polyfunctional monomer and 
photopolymerization initiator which have two or more ethylene nature unsaturated bonds with the 
polymer which should turn into support The 1st process exposed to the interference pattern of a 
radiant ray, the 2nd process which this sensitized material is processed [ process ] with the 1st 
solvent, and makes this sensitized material swell, The manufacture approach of the hologram using 
a photopolymer characterized by coming to provide the 3rd process which it processes [ process ] 
with the 2nd scarce solvent of a swelling operation, and makes this sensitized material contract is 
indicated. Although the hologram which was excellent in points, such as diffraction efficiency, 
resolution, and environmental capability-proof, can be manufactured if the well-known technique 
concerned is followed The complicated nature on manufacture of having adopted the wet process 
process in manufacture of a hologram, or it is inferior to a sensibility property and a sensitization 
wavelength area property, Moreover, it had a fault, like problems, such as a fall of the transparency 
by the development unevenness and milkiness resulting from the opening produced at the time of 
solvent immersion actuation or a crack, arise. 

[0004] complicated [ in /on the other hand /the production process of a hologram ] — it is — it 
is — the hologram record ingredient using the photopolymer which can manufacture a hologram 
only by interference exposure as only down stream processing which does not need a complicated 
wet process process, and its manufacturing method are indicated. For example, in U.S. Pat. No. 
3,658,526, the photosensitive layer for hologram record characterized by consisting of an aliphatic 
series system giant-molecule binder, an aliphatic series system acrylic monomer, and a 
photopolymerization initiator is proposed. In the technique concerned, since the refractive index of 
the macromolecule polymer and aliphatic series system acrylic monomer which are used was near. 
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as a result, the refractiveHndex modulation factor obtained by hologram exposure had the fault 
that high diffraction efficiency was not acquired, in 0.001 to 0.003. It sets to U.S. Pat. No. 4,942,1 12 
that the technical problem in the technique concerned should be solved. The thermoplastic 
polymer of solvent fusibility and the boiling point A liquid ethylene nature monomer 100 degrees C 
or more, The photopolymerization nature constituent for hologram record and the element for 
refractiveHndex images which are characterized by consisting of a solid-state ethylene nature 
monomer and a photopolymerization initiator Moreover, it sets to U.S. Pat. No. 5,098,803. The 
thermoplastic polymer, the permutation or the unsubstituted phenyl, the permutation, or 
unsubstituted naphthyl of solvent fusibility, The boiling point which has a permutation, an 
unsubstituted heterocycle radical or a chlorine atom, and a bromine atom Or a liquid ethylene 
nature monomer 100 degrees C or more. And the photopolymerization nature constituent for 
hologram record and the element for refractiveHndex images which are characterized by consisting 
of a photopolymerization initiator are indicated. 0.005 or more high refractiveHndex modulation 
factors are actually obtained. Things SPIE "Practical Holography IV", The 1212nd volume, 30 pages 
(1990) and "J of Imaging Science", the 35th volume, 19 pages, and 25 pages (1991) prove. 
[0005] In these photopolymerization nature constituents for hologram record In order to enlarge 
the refractiveHndex modulation factor produced in the exposure to the interference pattern of a 
radiant ray It is characterized by constituting from combination of the ingredient which has the 
substituent in which either a polymer or a monomer contains a ring or a halogen atom. The 
thermoplastics of non-aromaticity with an especially low refractive index. The constituent of the 
so-called monomer orientation mold system which consists of combination with the liquid ethylene 
nature acrylic monomer which has an aromatic series radical or a halogen atom is used suitably. As 
a thermoplastic polymer of the non-aromatic series (halogen) nature currently used in the 
technique concerned A polymethyl methacrylate, polymethacrylic acid ethyl, polyvinyl acetate, The 
Pori acetic acid /acrylic-acid vinyl, the Fori acetic acid /methacrylic-acid vinyl, hydrolysis mold 
polyvinyl acetate, Ethylene /vinyl acetate copolymer, saturation and partial saturation 
polyurethane, a butadiene, an isoprene polymer, and a copolymer, The polyethylene oxide which has 
the mean molecular weight of 4,000 to 1,000,000, The EOKISHI ghost, N-methoxymethyl 
polyhexamethylene adipamide which have acrylate or a methacrylate radical, Cellulose acetate, 
cellulose acetate succinate, cellulose acetate butylate. Are methyl cellulose, ethyl cellulose, a 
polyvinyl butyral, and a polyvinyl formal, and in order to enlarge more the refractiveHndex 
modulation factor which a refractive index is 1.46 or more and is produced in the exposure to the 
interference pattern of a radiant ray, the all A smaller binder polymer of a refractive index was 
desired. 

[0006] Usually, a polysiloxane compound can expand the selection width of face of the 
polymerization nature monomer which can enlarge the refractiveHndex modulation factor in 
hologram exposure since the refractive index is small compared with the above mentioned general- 
purpose thermoplastic polymer. That is, in a wellH<nown technique, although use of the monomer 
permuted by halogen atoms, such as an aromatic series radical with a big refractive index 
(aromaticity heterocycle radical) or chlorine, and a bromine, is needed, the use of the 
comparatively small aliphatic series nature monomer of a refractive index of use of the monomer 
permuted by halogen atoms, such as an aromatic series radical with a big refractive index 
(aromaticity heterocycle radical) or chlorine, and a bromine, is also attained from the first by use of 
a polysiloxane compound. 
[0007] 

[Problem (s) to be Solved by the Invention] This Invention offers the photosensitive constituent for 
hologram record and hologram record medium which were brought into the large wavelength field, it 
is high sensitivity, are chemically stable, and were excellent in resolution, diffraction efficiency, 
playback wavelength repeatability, and transparency, and were excellent in lightfastness, and the 
simple manufacture approach of a hologram using it. 
[0008] 

[Means for Solving the Problem] this invention persons result in this invention, as a result of 
inquiring wholeheartedly in consideration of the above many points that the above-mentioned 
purpose should be attained. Namely, the compound with which this invention has the ethylene 
nature unsaturated bond in which a polysiloxane compound (A) and a polymerization are possible 
(B), the photosensitive constituent for hologram record characterized by consisting of a 
photopolymerization initiator system (C), and having 0.005 or more refractiveHndex modulation 
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factors by Interference exposure of a laser beanfj — and It is the photosensitive constituent for 
hologram record characterized by coming to add a chain transfer agent (D) to this photosensitive 
constituent for hologram record further. It is the hologram record medium characterized by coming 
to carry out the stratification of this photosensitive constituent for hologram record on a base 
material, and after carrying out hologram exposure of this hologram record medium, it is the 
manufacture approach of the hologram characterized by applying light or heat. 
[0009] 

[Means for Solving the Problem] Hereafter, this invention is explained extensively, first, as a 
polyslloxane compound used by this invention Dimethylpolysiloxane. methil hydrogen poiysiloxane. a 
both-ends hydrogen poiysiloxane, A methylphenyl poiysiloxane, a phenyl hydrogen poiysiloxane, A 
diphenyl poiysiloxane, an alkyi denaturation poiysiloxane, an amino denaturation poiysiloxane, A cull 
BOKIRU denaturation poiysiloxane, an epoxy denaturation poiysiloxane, a vinyl group denaturation 
poiysiloxane, an alcoholic denaturation poiysiloxane, a polyether denaturation poiysiloxane, an alkyI 
polyether denaturation poiysiloxane, a fluorine denaturation poiysiloxane, etc. are mentioned. As 
dimethylpolysiloxane, specifically Toshiba Silicone TSF451, XS69-A1753, SH200, BY 16-140 made 
from Torre Silicone, etc.. As both-ends hydrogen dimethylpolysiloxane, Silaplane FMim,FM1121, 
and FM1125 by Chisso Corp., Toshiba Silicone 2606 [ XF40-A], XF40-A0153, etc., As methil 
hydrogen poiysiloxane, Toshiba Silicone TSF484 and TSF483, SH1107, BY 16-805 made from Torre 
Silicone, etc.. As both-ends hydroxy dimethylpolysiloxane Toshiba Silicone YF3800, YF3905, 
YF3057, YF3807, YF3802 and YF3897, BY 16-801 made from Torre Silicone, BY 16-817, BY 16- 
873, PRX413, etc., Toshiba Silicone TSF431, TSF433, TSF434, TSF437, TSF4300 and YF3804, 
SH510, SH550, SH710 made from Torre Silicone, etc., as a methylphenyl poiysiloxane As an alkyI 
denaturation poiysiloxane, Toshiba Silicone TSF4421, TSF4422 and TSF4420, XF42-A3160, XF42- 
A3161,SH203, SH230 and SF8416 made from Torre Silicone, BX16-81 IF, BY 16-846 etc. as an 
amino denaturation poiysiloxane Toshiba Silicone TSF4700, TSF4701, TSF4702, TSF4703, 
TSF4704, TSF4705 and TSF4706 of Make, XF42-A2645, XF42-A2646, SF8417, BY 16-828 made 
from Torre Silicone, BY 16-849, BY 16-850, BX 16-^59, BX 16-860, BX 16-853, B XI 6-853B, 
Silaplane FM331 1, FM3321, and FM3325 by Chisso Corp. etc. as a carboxyl denaturation 
poiysiloxane Toshiba Silicone TSF4700 and TSF4771, SF8418 made from Torre Silicone, etc. as an 
epoxy denaturation poiysiloxane Toshiba Silicone TSF4731 and YF3965 of Make, XF42-A4439, 
TSF4730 and TSF4732, XF42-A4438, XF42-A5041, TSL9906, TSL9946 and TSL9986, XF42-A2262. 
XF42-A2263, SF8411, SF8413 and BY 16-839 made from Torre Silicone, BX 16-861, BX 16-862, 
SF8421EG,BY 16-845, BX 16-863, BX 16-864, BX 16-865, BX 16-866, BY 16-855, BY16-855B, 
Silaplane FM051 1, FM0521, FM0525, FM551 1, FM5521, and FM5525 by Chisso Corp. etc. as an 
alcoholic denaturation poiysiloxane Toshiba Silicone TSF4750 and TSF4751 of Make, SF8428, 
SH3771,SH3746 and BY 11-954 made from Torre Silicone, BY 16-036, BY 16-027, BY 16-038, BX 
16-018,BY 16-848, B XI 6-«48B,BX 16-001, BX 16-002,BX 16-003,BX 16-004,BY 16-O05,BX 
16-009,BX 16-010,BX 16-011, BX 16-012, SF8427, Silaplane FM4411 and FM4421 by Chisso 
Corp., FM4425, FM041 1, FM0421, FM0425, etc. as a polyether denaturation poiysiloxane Toshiba 
Silicone TSF4440, TSF4425, TSF4426, TSF4452, TSF4460, TSF4441, TSF4453, TSF4480 and 
TSF4450 of Make, SH3749 and BX 16-033 made from Torre Silicone, SH3748, BX 16-034, BX 16- 
035, SF8400, SF8410, SF8419, etc. as a higher-fatty-acid denaturation poiysiloxane Toshiba 
Silicone TSF410, TSF41 1, etc. as a higher-alcohol ester denaturation poiysiloxane SF8422 made 
from Torre Silicone etc. as a vinyl group content poiysiloxane Toshiba Silicone XF40-A1987 of 
Make, TSL9646 and TSL9686, BX 16-867 made from Torre Silicone, BX 16-868, Silaplane FM2231, 
FM2241, FM2242, FP2231, and FP2241 by Chisso Corp., FP2242 etc. as a fluorine denaturation 
poiysiloxane Toshiba Silicone FQF501, FS1265 made from Torre Silicone, etc. as a mercapto 
denaturation poiysiloxane BX16-838A made from Torre Silicone, BX16-838, etc. as a chloro alkyI 
denaturation poiysiloxane Toshiba Silicone TSL9236 and TSL9276.BX 16-835 made from Torre 
Silicone, etc. as an acryloyi (meta) denaturation poiysiloxane Silaplane FM0711, FM0721, and 
FM0725 by Chisso Corp. etc. can be illustrated. 

[0010] Since the poiysiloxane compound of these single strings has a low refractive index, when it 
can take a large refractiveHndex difference with the compound which has the ethylene nature 
unsaturated bond in which a polymerization is possible and hologram record by the interference 
pattern of a radiant ray is performed, it can raise extremely the lightfastness of the hologram which 
could create the hologram which has high diffraction efficiency, and was formed optical very highly 
[ transparency ] since xanthochroism was very low. 
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[0011] These polysiloxanes compound can be used as two or more kinds of mixture, and may be 
used as mixture of compounds other than a polysiloxane compound. As an example of compounds 
other than a polysiloxane compound, the homopolymer of a vinyl monomer or the copolymer of two 
or more components is raised. For example, methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, 
tert-butyl, pentyl, neopentyl one, hexyl, heptyl, Octyl, nonyl, dodecyl, 2-methylbutyl. 3-methylbutyl, 
2-«thyl butyl, 1, 3-dimethyl butyl, 2-ethylhexyl, 2-methyl pentyl, cyclohexyl, adamanthyl, isobornyl, 
The shape of a chain, such as dicyclopentanil and tetrahydrofurfuryl, the shape of branching, the 
polymer of the acrylic ester (meta) monomer of annular alkyi, The polymer of the acrylic ester 
monomer which has hydroxyl groups, such as 2-hydroxyethyl, 2-tiydroxypropyl, and 4-hydroxy 
butyl, (meta), The polymer of the acrylic ester (meta) monomer containing epoxy groups, such as 
glycidyl (meta) acrylate, The polymer of the acrylic ester (meta) monomer containing amino groups, 
such as N and N-dimethylaminoethyl, N, and N-tliethylaminoethyl and t-butylamino ethyl. The 
polymer of the vinyl monomer containing carboxyl groups, such as an acrylic acid, an itaconic acid, 
a maleic acid, and 2-(meta) acryloyloxypropyl hexahydrophthalic acid, (Meta) The polymer of 
phosphoric-acid radical content (meta) acrylic ester monomers, such as ethyleneoxide 
denaturation phosphoric-acid (meta) acrylate, The polymer of vinyl monomers, such as acrylamide, 
N-butyl acrylamide, N,N-dimethylacrylamide, N^inyl pyrrolidone, acrylonitrile, vinyl acetate, vinyl 
butyral, a vinyl acetal, and a vinyl formal, is raised. Furthermore, the copolymer of two or more 
components of these vinyl monomer is mentioned. 

[0012] Next, the compound (B) which has the ethylene nature unsaturated bond which is used by 
this invention, and in which a polymerization is possible is explained. The compound (B) which has 
the ethylene nature unsaturated bond in which a polymerization here is possible is a compound 
which has one or more ethylene nature partial saturation radicals in which a radical polymerization 
is possible as a functional group. 

[0013] The diffraction efficiency of a polo gram can be raised by using the compound which has 
the substituent chosen as intramolecular from an aromatic series ring or a halogen atom among the 
compounds which have the ethylene nature partial saturation radical in which a radical 
polymerization is possible. As such a compound, styrene, such as styrene, alpha methyl styrene, 
and 4-WE (d) TOKISHI styrene Phenyl (meta) acrylate, 4-t)henylethyl (meta) acrylate, 4- 
methoxycarbonyl phenyl (meta) acrylate, 4-ethoxycarbonyl phenyl (meta) acrylate, 4- 
butoxycarbonyl phenyl (meta) acrylate, 4-tert-buthylphenyl (meta) acrylate, Benzyl (meta) acrylate. 
phenoxy (meta) acrylate, Phenoxy hydroxypropyl (meta) acrylate, 4-phenoxy ethyl (meta) acrylate, 
4-phenoxy diethylene glucohol (meta) acrylate, 4-phenoxy tetraethylene glycol (meta) acrylate, 4- 
phenoxy hexa ethylene glycol (meta) acrylate, EO denaturation phenoxy-ized phosphoric-acid 
(meta) acrylate, EO denaturation phthalic-acid (meta) acrylate, 4-biphenylyl (meta) acrylate. An 
aromatic series polyhydroxy compound, for example, a hydroquinone, resorcinol, J I or Fori (meta) 
acrylate compounds, such as a catechol and pyrogallol, Bisphenol A di(meth)acrylate, ECHI 
(PUROPI) RENOKI side denaturation bisphenol A di(meth)acrylate, Bisphenol F di(meth)acrylate, 
ECHI (PUROPI) RENOKI side denaturation bisphenol F di(meth)acrylate, Bisphenol S di(meth) 
acrylate, ECHI (PUROPI) RENOKI side denaturation bisphenol S di(meth)acrylate. The acrylate 
compound which has aromatic series radicals, such as epichlorohydrin denaturation phthalic-acid di 
(meth)acrylate, (meta), p^hloro styrene, p-bromostyrene, p-chloro phenoxy ethyl (meta) bitter 
taste rate, p-BUROMO phenoxy ethyl (meta) bitter taste rate, TORIKUROROFENORUECHI 
(PUROPI) RENOKISHIDO denaturation (meta) acrylate, TORIBUROMOFENORUECHI (PUROPI) 
RENOKISHIDO denaturation (meta) acrylate, Tetra-chloro bisphenol A ECHI (PUROPI) 
RENOKISHIDO denaturation di(meth)acrylate, Tetrabromobisphenol A ECHI (PUROPI) 
RENOKISHIDO denaturation di(meth)acrylate, Tetra-chloro bisphenol S ECHI (PUROPI) 
RENOKISHIDO denaturation di(meth)acrylate. The styrene which has the aromatic series radical 
permuted by the halogen atom with the atomic weight more than chlorine, such as tetrabromo 
bisphenol S ECHI (PUROPI) RENOKISHIDO denaturation di(meth)acrylate, and (meta) an acrylate 
compound, The vinyl compound which has hetero aromatic series radicals, such as N~ 
vinylcarbazole and 3-ME (d) chill-N^inylcarbazole, 3-chloro-2-hydroxypropyl (meta) acrylate, 3- 
BUROMO-2-hydroxypropyl (meta) acrylate. The acrylate (meta) compound permuted by the 
halogen atom with the atomic weight more than chlorine, such as 2, 3-dichloro propyl (meta) 
acrylate, 2, and 3-dibromopropyl (meta) acrylate, is mentioned. 

[0014] Moreover, the compound which has an aromatic series ring or a halogen atom, and a sulfur 
atom in intramolecular is this better ** further to improvement in the diffraction efficiency of a 
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hologram. As such a compound, phenylthio (meta) acrylate, 4-phenylethyl thio (meta) acrylate, 4- 
methoxycarbonyl phenylthio (meta) acrylate, 4-ethoxycarbonyl phenylthio (meta) acrylate, 4- 
butoxycarbonyl phenylthio (meta) acrylate, 4--tert-butyl phenylthio (meta) acrylate. Benzyl thio 
(meta) acrylate, 4-phenoxy diethylene glucohol thio (meta) acrylate, 4-phenoxy tetraethylene 
glycol thio (meta) acrylate, 4-phenoxy hexa ethylene glycol thio (meta) acrylate, 4-biphenylyl thio 
(meta) acrylate, an aromatic series polyhydroxy compound. For example, dithio or the poly thio 
(meta) acrylate compounds, such as a hydroqulnone, resorclnol, a catechol, and pyrogallol, 
Bisphenol A dithio (meta) acrylate, ECHI (PUROPI) RENOKI side denaturation bisphenol A dithio 
(meta) acrylate, Bisphenol F dithio (meta) acrylate, ECHI (PUROPI) RENOKI side denaturation 
bisphenol F dithio (meta) acrylate. Bisphenol S dithio (meta) acrylate, ECHI (PUROPI) RENOKI side 
denaturation bisphenol S dithio (meta) acrylate, The thio (meta) acrylate compound which has 
aromatic series radicals, such as epichlorohydrin denaturation phthalic-acid dithio (meta) acrylate, 
TORIKUROROFENORUECHI (PUROPI) RENOKISHIDO denaturation thio (meta) acrylate, 
TORIBUROMOFENORUECHI (PUROPI) RENOKISHIDO denaturation thio (meta) acrylate, Tetra- 
chloro bisphenol A ECHI (PUROPI) RENOKISHIDO denaturation dithio (meta) acrylate, 
Tetrabromobisphenol A ECHI (PUROPI) RENOKISHIDO denaturation dithio (meta) acrylate, Tetra- 
chloro bisphenol S ECHI (PUROPI) RENOKISHIDO denaturation dithio (meta) acrylate, The thio 
(meta) acrylate compound which has the aromatic series radical permuted by the halogen atom 
with the atomic weight more than chlorine, such as tetrabromo bisphenol S ECHI (PUROPI) 
RENOKISHIDO denaturation dithio (meta) acrylate, 3-chloro-2-hydroxypropyl thio (meta) acrylate, 
3-BUROMO-2-tiydroxypropyl thio (meta) acrylate. The thio (meta) acrylate compound permuted 
by the halogen atom with the atomic weight more than chlorine, such as 2, 3-dichloro propyl thio 
(meta) acrylate, 2, and 3-dibromopropyl thio (meta) acrylate, is mentioned. 
[0015] It is also possible to use a non-halogen system aliphatic series system compound as a 
compound (B) which has the ethylene nature partial saturation radical in which a radical 
polymerization is possible. As such a compound, as a mohofunctional mold, an acrylic acid (meta), 
an itaconic acid. Partial saturation acid compounds, such as a maleic acid, methyl (meta) acrylate, 
ethyl (meta) acrylate, n-butyl (meta) acrylate, t-butyl (meta) acrylate, Isobutyl (meta) acrylate, 
isoamyl Oneta) acrylate, 2-ethylhexyl (meta) acrylate, isodecyl (meta) acrylate, 2-tiydroxyethyl 
(meta) acrylate, 2-hydroxypropyl (meta) acrylate, 2-hydroxy butyl (meta) acrylate, 2-ethoxyethyl 
(meta) acrylate, 2 (2-ethoxy ethoxy) ethyl (meta) acrylate, n-butoxy ethyl (meta) acrylate, AlkyI 
(meta) acrylate molds, such as morpholino ethyl (meta) acrylate, Methoxy jetty (PUROPI) RENGU 
recall (meta) acrylate, methoxy TORIECHI (PUROPI) RENGU recall (meta) acrylate, Methoxy 
TETORAECHI (PUROPI) RENGU recall (meta) acrylate, Methoxy polyethylene (PUROPI) RENGU 
recall (meta) acrylate, Ethoxy jetty (PUROPI) RENGU recall (meta) acrylate, ethoxy TORIECHI 
(PUROPI) RENGU recall (meta) acrylate, Alkoxy alkylene glycol (meta) acrylate molds, such as 
ethoxy polyethylene (PUROPI) RENGU recall (meta) acrylate, Cyclohexyl (meta) acrylate, 
tetrahydro furil (meta) acrylate, Isobornyl (meta) acrylate, dicyclopentanil(metha)acrylate, Tricycio 
pen TANIRU (meta) acrylate, dicyclopentadienyl (meta) acrylate, Alicyclic (meta) acrylate molds, 
such as PINANIRU (meta) acrylate, N and N-tlimethylaminoethyl (meta) acrylate, N, and N- 
diethylaminoethyl (meta) acrylate, (Meta) Functional-group content (meta) acrylate, such as amine 
mold (meta) acrylate, such as acrylamide and diacetone (meta) acrylamide, allyl compound (meta) 
acrylate, and glycidyl (meta) acrylate, etc. is mentioned. 

[0016] As a polyfunctional mold, next, 1, 3-t)ro pansy ORUJI (meta) acrylate, 1,4-ijutane JIORUJI 
(meta) acrylate, 1, 6-hexane JIORUJI (meta) acrylate, Neopentyl GURIKORUJI (meta) acrylate, a 
screw (acryloxy neopentyl glycol) horse mackerel peat, A screw (meta-chestnut ROKISHI 
neopentyl glycol) horse mackerel peat, the epichlorohydrin denaturation 1, 6-hexane JIORUJI 
(meta) acrylate : Nippon Kayaku Kaya Rudd R-167, hydroxy pivalate neopentyl GURIKORUJI (meta) 
acrylate, Caprolactone denaturation hydroxy pivalate neopentyl GURIKORUJI (meta) acrylate : 
AlkyI mold (meta) acrylate, such as Nippon Kayaku Kaya Rudd HX series. Ethylene GURIKORUJI 
(meta) acrylate, diethylene GURIKORUJI (meta) acrylate, TORIECHIRENGURIKORUJI (meta) 
acrylate, tetra-ethylene GURIKORUJI (meta) acrylate. Polyethylene GURIKORUJI (meta) acrylate, 
Epichlorohydrin denaturation ethylene GURIKORUJI Acrylate :Nagase DENAKORU DA(M)-«11, 
epichlorohydrin denaturation diethylene GURIKORUJI (meta) acrylate Wagase DENAKORU DA(M)- 
851, propylene GURIKORUJI (meta) acrylate, (Meta) Zypro pyrene GURIKORUJI (meta) acrylate, 
tripropylene GURIKORUJI (meta) acrylate, Tetrapropylene GURIKORUJI (meta) acrylate, 
polypropylene GURIKORUJI (meta) acrylate, Epichlorohydrin denaturation pro RENGURIKORUJI 
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(meta) acrylate rAlkylene glycol mold (meta) acrylate, such as Nagase DENAKORU DA(M)-911, 
TORIMECHI roll pro pantry (meta) acrylate, ditrimethylol pro pantry (meta) acrylate, A neopentyl 
glycol denaturation TORIMECHI roll pro pansy Acrylate : (Meta) Nippon Kayaku Kaya Rudd R-604, 
ethyleneoxide denaturation TORIMECHI roll pro pantry (meta) acrylateSartomer SR^54, and 
propylene oxide denaturation TORIMECHI roll pro pantry (meta) acrylate Wippon Kayaku make — 
TPA~310 — Epichlorohydrin denaturation TORIMECHI roll pro pantry (meta) acrylate :Trimethylol 
propane mold (meta) acrylate, such as Nagase DA(M)-321, Pen TAERISURITORUTORI (meta) 
acrylate, pentaerythritol tetrapod (meta) acrylate, Stearin acid denaturation pen 
TAERISURITORUJI (meta) acrylate :Toagosei ARONIKKUSU M-233, dipentaerythrltol hexa (meta) 
acrylate, Dipentaerythritolmonohydroxy PENTA (meta) acrylate. AlkyI denaturation dipentaerythritol 
poly (meta) acrylate -.Nippon Kayaku Kaya Rudd D-310,320,330 etc., caprolactone denaturation 
dipentaerythritol poly (meta) acrylate: — the Nippon Kayaku make — pentaerythritol mold (meta) 
acrylate, such as Kaya Rudd DPCA-20, and 30, 60,120, — Glycerol mold (meta) acrylate, such as 
GURISERORUJI (meta) acrylate, epichlorohydrin denaturation glycero RUTORI (meta) 
aery late Wagase DENAKORU DA(M)-314, and triglycerol di(meth)acrylate, 
JISHIKUROPENTANIRUJI (meta) acrylate, tricycio pen TANIRUJI (meta) acrylate, cycio 
HEKISHIRUJI (meta) acrylate and methoxyHzing — alicyclic (meta) acrylate, such as cycIo 
HEKISHIRUJI (meta) acrylate Sanyo-Kokusaku Pulp CAM-200, — Tris (acryloxyethyl) 
isocyanurate iToagosei ARONIKKUSU M-315, tris (methacryloxyethyl) isocyanurate, Isocyanurate 
mold (meta) acrylate, such as caprolactone denaturation tris (acryloxyethyl) isocyanurate and 
caprolactone denaturation tris (methacryloxyethyl) isocyanurate, etc. is mentioned. 
[0017] Moreover, the compound which contains a sulfur atom in intramolecular further among non- 
halogen system aliphatic series system compound objects is illustrated. As a monofunctional mold, 
for example, methoxy jetty (PUROPI) RENGU recall thio (meta) acrylate, Methoxy TORIECHI 
(PUROPI) RENGU recall thio (meta) acrylate, Methoxy TETORAECHI (PUROPI) RENGU recall thio 
(meta) acrylate, Methoxy polyethylene (PUROPI) RENGU recall thio (meta) acrylate, Ethoxy jetty 
(PUROPI) RENGU recall thio (meta) acrylate, Ethoxy TORIECHI (PUROPI) RENGU recall thio 
(meta) acrylate, Alkoxy alkylene glycol thio (meta) acrylate molds, such as ethoxy polyethylene 
(PUROPI) RENGU recall thio (meta) acrylate, Cyclohexyl thio (meta) acrylate, tetrahydro furil thio 
(meta) acrylate, Isobornyl thio (meta) acrylate, dicyclopentanil thio (meta) acrylate, Alicyclic thio 
(meta) acrylate molds, such as tricycio PENTA nil thio (meta) acrylate, dicyclopentadienyl thio 
(meta) acrylate, and PINANIRUCHIO (meta) acrylate, etc. are mentioned. 

[0018] As a polyfunctional mold,Tiext, 1, 3-i)ro pansy ORUJICHIO (meta) acrylate, 1,4-butanediol 
dithio (meta) acrylate, 1,6-hexanediol dithio (meta) acrylate. Neopentyl glycol dithio (meta) acrylate, 
a screw (thio acryloxy neopentyl glycol) horse mackerel peat, A screw (thio meta-KURIROKISHI 
neopentyl glycol) horse mackerel peat, epichlorohydrin denaturation 1,6-hexanediol dithio (meta) 
acrylate, Hydroxy pivalate neopentyl glycol dithio (meta) acrylate, AlkyI mold thio (meta) acrylate, 
such as caprolactone denaturation hydroxy pivalate neopentyl glycol dithio (meta) acrylate. 
Ethylene glycol dithio (meta) acrylate, diethylene-glycol dithio (meta) acrylate, Triethylene glycol 
dithio (meta) acrylate, tetraethylene glycol dithio (meta) acrylate, Polyethylene-^lycol dithio (meta) 
acrylate, epichlorohydrin denaturation ethylene glycol dithio (meta) acrylate, Epichlorohydrin 
denaturation diethylene-glycol dithio (meta) acrylate. Propylene glycol dithio (meta) acrylate, 
dipropylene glycol dithio (meta) acrylate, Tripropylene glycol dithio (meta) acrylate, tetrapropylene 
glycol dithio (meta) acrylate, Alkylene glycol mold thio (meta) acrylate, such as polypropylene- 
glycol dithio (meta) acrylate and epichlorohydrin denaturation pro RENGU recall dithio (meta) 
acrylate, Trimethylol propane TORICHIO (meta) acrylate, ditrimethylol pro pantry thio (meta) 
acrylate, Neopentyl glycol denaturation trimethylol propane dithio (meta) acrylate, Ethyleneoxide 
denaturation trimethylol propane TORICHIO (meta) acrylate. Propylene oxide denaturation 
trimethylol propane TORICHIO (meta) acrylate. Trimethylol propane mold thio (meta) acrylate, such 
as epichlorohydrin denaturation trimethylol propane TORICHIO (meta) acrylate, Pentaerythritol 
TORICHIO (meta) acrylate, pentaerythritol tetra-thio (meta) acrylate, Stearin acid denaturation 
pentaerythritol dithio (meta) acrylate, Dipentaerythritol hexa thio (meta) acrylate, 
dipentaerythritolmonohydroxy pen TACHIO (meta) acrylate, AlkyI denaturation dipentaerythritol 
poly thio (meta) acrylate, Pentaerythritol mold thio (meta) acrylate, such as caprolactone 
denaturation dipentaerythritol poly thio (meta) acrylate. Glycerol dithio (meta) acrylate, 
epichlorohydrin denaturation glycerol TORICHIO (meta) acrylate, Glycerol mold thio (meta) 
acrylate, such as triglycerol dithio (meta) acrylate, Dicyclopentanil dithio (meta) acrylate, tricycio 
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PENTA nil dithio (meta) acrylate, Alicyclic thio (meta) acrylate, such as cyclohexyl dithio (meta) 
acrylate and methoxyHzed cyclohexyl dithio (meta) acrylate, Tris (thio acryloxyethyl) isocyanurate, 
tris (thio methacryloxyethyl) isocyanurate, Isocyanurate mold thio (meta) acrylate, such as 
caprolactone denaturation tris (thio acryloxyethyl) isocyanurate and caprolactone denaturation tris 
(thio methacryloxyethyl) isocyanurate, etc. Is mentioned, these are independent — or more than 
one may be mixed and you may use. 

[0019] Moreover, the compound which carries out a polymerization through ring breakage sigma 
bond cleavage as a compound (B) which has the ethylene nature unsaturated bond in which a 
radical polymerization is possible and in which addition polymerization is possible is also mentioned. 
Such a compound is the volume KJ.Ivin and on T. SAEGUSA, Elsevier, and New. York, Chapter 1 of 
1984 "General Thermodynamics and Mechanistic Aspects ofRing-Opening Polymerization" — 1st 
page - the 82nd page and chapter 2 "Ring Opening Polymerization via Carbon-Carbon Sigmabond 
Cleavage" —83rd page -the 119th page W. J.Baileys and others J .Macromol.Sci.-Chem., A21 
volume, J. Polym.Sci. of 1611st page - the 1639th page, 1984, 1.Cho, and K"-D.Ahn, and 
Polym.Lett.Ed. — it is indicated in the 15th volume, 751st page - the 753rd page, and 1977. As an 
example, they are a vinyl cyclopropane, 1 [ for example, ], and l^icyano-2-^inyl cyclopropane, 1, 
and l-dichloro-2-vinyl cyclopropane, the diethyl 2-vinyl cyclopropane -1, a 1-dicarboxy rate 
(EVCD), and ethyl. - They are l-acetyl-2-vinyl-l -cyclopropane carboxylate (EAVC) and ethyl. - 
1-benzoyl-2^inyl-1 -cyclopropane carboxylate (EBVC) etc. is mentioned, these are independent - 
- or more than one may be mixed and you may use, and it may mix with the aforementioned (meta) 
acrylic compound or a vinyl compound, and you may use. 

[0020] Next, the photopolymerizatlon initiator system (C) used by this invention Is explained. By at 
least one sort of sensitizer (b) which has absorption in the wavelength field over near-infrared as 
such a photopolymerizatlon initiator system from ultraviolet, and the interaction with sensitizer (b) 
exposed by the activity radiation The compound system with which at least one sort of mixed 
stock or the sensitizer of initiator (b) which generates the active species which carries out 
induction of the polymerization of the compound (B) which has at least one or more ethylene 
nature unsaturated bonds in which a polymerization is possible, and the initiator were united by 
ionic bond or covalent bond can be mentioned. 

[0021] The partial saturation ketones represented by a chalcone derivative, the dibenzal acetone 
derivative, etc. as an example of sensitizer (b), for example 1, 2-diketone derivatives which are 
represented, such as benzyl and a camphor quinone, A benzoin derivative, a fluorene derivative, a 
naphthoquinone derivative, an anthraquinone derivative, A xanthene derivative, a thioxanthene 
derivative, a xanthone derivative, a thioxan ton derivative, A coumarin derivative, a keto coumarin 
derivative, a thio keto coumarin derivative, a cyanine derivative, A keto cyanine derivative, a 
merocyanine derivative, an oxo-Norian derivative, a styryl derivative. An acridine derivative, an 
azine derivative, a thiazin derivative, an oxazine derivative, An indoline derivative, an azulene 
derivative, an AZURENIUMU derivative, a SUKUWARIRIUMU derivative, A porphyrin derivative, a 
tetra-benzoporphyrin derivative, a tetra-naphth poly FIR IN derivative, A thoria reel methane 
derivative, a tetraaza porphyrin derivative, a phthalocyanine derivative, A naphthalocyanine 
derivative, a tetraaza porphyrazine derivative, a tetra-pyrazino porphyrazine derivative, A tetra- 
kino KISARIRO porphyrazine derivative, the Thet Rafi Lynne derivative. An annulene derivative, a 
pyrylium derivative, a thio pyrylium derivative, a pyran derivative, A SUP IRQ pyran derivative, a 
SUPIRO oxazine derivative, a thio SUPIRO pyran derivative, an organic ruthenium complex, etc. are 
mentioned. To others Furthermore, the volumes for big river HARASHIN, a "coloring matter 
handbook" (1986, Kodansha), The volumes for big river HARASHIN, "the chemistry of functional 
coloring matter" (1981, CMC), Coloring matter and a sensitizer given in the volumes on Ikemori 
and a "special function ingredient" (1986, CMC), U.S.Pat. No. 3,652,275, U.S.Pat. No. 
4,162,162, U.S. Pat. No. 4,268,667, U.S. Pat. No. 4,351,893, U.S. Pat. No. 4,454,218, U.S. Pat. No. 
4,535,052, JP,2-85858,A, JP,2-216154,A, A compound with absorption is mentioned to the 
wavelength of radiant rays, such as a partial saturation ketone system sensitizer given in JP,5- 
27436,A. These sensitizer (b)s may be used as two or more sorts of mixture by the ratio of 
arbitration if needed. Moreover, in the case of the anionic color like a xanthene derivative, a 
thioxanthene derivative, or an oxo-fJorian derivative, among these sensitizer (b)s An aryl diazonium 
cation, a diaryl iodonium cation, A triarylsulfonium cation, a dialkyi phenacyl sulfonium cation, A 
dialkyi phenacyl sulfoxonium cation, an alkyi aryl phenacyl sulfonium cation, Onium cations, such as 
an alkyI aryl phenacyl sulfoxonium cation, a diaryl phenacyl sulfonium cation, or a diaryl phenacyl 
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sulfoxonium cation, may be the compounds which carried out ionic bond. On the other hand, a 
cyanine derivative, In the case of the cationic color like an AZURENIUMU derivative, a pyrylium 
derivative, or a thio pyrylium derivative, the compound in which boric-acid anions, such as a thoria 
reel alkyi boron anion, carried out ionic bond is sufficient. 

[0022] Next, the compound shown below can be illustrated as initiator (b). For example, 2, 3- 
bornane dione (camphor quinone), 2, 2 and 5, 5-tetramethyl tetrahydro - Annular cis — alpha- 
dicarbonyl compounds, such as 3 and 4 -fu ran acid (imidazoletrione), A benzophenone, diacetyl, 
benzyl, a MIHIRAZU ketone, a diethoxy acetophenone. Ketones, such as 2--hydroxy-2- 
methylpropiohenone and 1 -hydroxy cyclohexyl phenyl ketone Peroxides, such as benzoyl peroxide 
and G tert-butyl peroxide, Aromatic carboxylic acid, such as diazonium salt, such as aryl diazonium» 
and N-phenylglycine, Xanthenes, such as 2-chloro thoxanthene, 2, and 4^iethyl thoxanthene 
Onium salts, such as a diaryl iodonium salt and sulfonium salt, a triphenyl alky! borate, a metal 
arene complex, bisHmidazole derivatives, the Pori halogenated compound, phenyl iso oxazolone, 
benzoin ethyl ether, benzyl dimethyl ketal, etc. are raised. These photopolymerization initiator 
systems (C) may be used as two or more sorts of mixture by the ratio of arbitration if needed. 
[0023] As a desirable photopolymerization initiator, it is tris (TORIKURORO methyl) British 
JP,1388492,B and given in J P,53-133428,A. -2, such as 2, 4, and 6-triazine, 4, 6-permutation 
triazine compound, 3 [ JP,59-189340,A and given in J P,60-76503,A ], 3' - Organic peroxide, such 
as 4 and a 4 -tetrapod (tert-butylperoxy carbonyl) benzophenone, J P,1-54440,A, the European 
Patent No. 109851, the European Patent No. 126712, and "journal OBU imaging Science (J. 
Imag.Sci.r, The 30th volume, an iron arene complex given in the 174th page (1986), 
diphenyliodonium hexafluorophosphate, Diaryl iodonium salts, such as J I (p-tolyl) iodonium 
hexafluo.rophosphate and diphenyliodonium hexafluoroantimonate, Triphenylsulfonium 
hexafluorophosphate, diphenyl phenacyl sulfonium hexafluoroantimonate, Sulfonium salt, such as 
dimethyl phenacyl sulfonium hexafluorophosphate and benzyl-4-hydroxy phenylmethyl sulfonium 
hexafluoroantimonate, Oxo-sulfonium salt, such as TETORAFENIRU oxo-sulfonium 
hexafluorophosphate, Iodonium organic boron complexes, such as diphenyliodonium (nH3utyl) 
triphenyl borate given in JP,3-704,A, Diphenyl phenacyl sulfonium (n-tutyl) triphenyl borate given 
in Japanese Patent Application No. No. 255347 [five to ], Sulfonium organic boron complexes, 
such as dimethyl phenacyl sulfonium (n-butyl) triphenyl borate given in J P, 5-21 3861, A, An iron 
arene organic boron complex "ORGANO METARIKKUSU (Organometallics)", the 8th volume, and 
given in the 2737th page (1989) etc. is mentioned. 

[0024] Next, it is effective in order that a chain transfer agent (D) may raise the diffraction 
efficiency of a hologram in this invention. As a desirable chain transfer agent, they are thiols. For 
example, 2--fnercapto Benz oxazole, 2-mercapto Benz thiazole, 2-i7iercapto Benz imidazole, 4 and 
4-thio bis-benzenethlol, p-bromobenzene thiol, Thio cyanuric acid, 1, 4-screw (mercaptomethyl) 
benzene, p-toluene thiol, etc., Moreover, thiols given [ USP /No. 4414312 ] in J P,64-l 3144,A, 
Disulfide given in JP,2-291561,A, thione given [USP /No. 3558322 ] in JP,64-17048,A, 0-acyl 
thio hydronalium KISAMETO given in JP,2-291560,A and N-alkoxy pyridine thione, etc. are raised. 
The amount of the chain transfer agent used has desirable 1.0-30 weight section to the 
polysiloxane (compound A) 100 weight section. 

[0025] Next, it is possible to use a cross linking agent for the photosensitive constituent for 
hologram record of this invention for the purpose more firmly established in a recording layer after 
hologram manufacture. When a polysiloxane compound has reactant radicals, such as a hydroxy 
group, an amino group, an epoxy group, a carboxyl group, and a sulfhydryl group, it can use a cross 
linking agent here for bridge formation, and can choose it from pplyhydric alcohol, amines, amides, 
polyfunctional carboxylic acids, an acid anhydride, isocyanates, and epoxy according to the class of 
reactant radical. As a concrete compound, the compound indicated by editing "cross linking agent 
handbook" (1981 and TAISEI CORP.) Japan adhesion association editing "an adhesion 
handbook" (1980, Nikkan Kogyo Shimbun) besides Shinzo Yamashita etc. can be mentioned. As for 
these cross linking agents, it is desirable to be added in the range of 0.001 to 20 weight section to 
the high-molecular-compound 100 weight section which has siloxane association with said reactant 
radical. 

[0026] Moreover, it is possible to add thermal polymerization inhibitor in order to prevent the 
polymerization at the time of preservation to the photosensitive constituent for hologram record of 
this invention. As an example, p-methoxy phenol, hydroquinone, alkylation hydroquinone, a 
catechol, a tert-butyl catechol, phenothiazin, etc. can be raised, and, as for these thermal 
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polymerization inhibitors, it is desirable to be added in the range of 0.001 to 5 weight section to the 
compound 100 weight section which has the ethylene nature unsaturated bond in which a radical 
polymerization is possible. 

[0027] According to the purpose, you may use it for the photosensitive constituent for hologram 
record of this invention further, mixing with deoxidizers, such as a phosphine, phosphonate, and 
phosphite, a reducing agent, an antihalation agent, a plasticizer, a leveling agent, an ultraviolet ray 
absorbent, an antistatic agent, etc. to it. 

[0028] A polysiloxane compound (A), the compound (B) which has the ethylene nature unsaturated 
bond in which a polymerization is possible, and a photopolymerization initiator system (C) are 
dissolved into a suitable solvent at a rate of arbitration, the obtained solution is fornned as a film on 
a base material, and the photosensitive constituent for hologram record of use by this invention 
can be used as a hologram record medium. 

[0029] The amount which a polysiloxane compound (A) occupies in a constituent in the 
photosensitive constituent for hologram record of use by this invention is 30 -70 % of the weight 
preferably ten to 90% of the weight, in order to manufacture the hologram which has high 
diffraction efficiency, high resolution, and high transparency, the amount of the compound (B) used 
which has the ethylene nature unsaturated bond in which a polymerization is possible — the 
polysiloxane (compound A) 100 weight section — receiving — the 10 -500 weight section — it is 
the 30 -300 weight section preferably. Since maintenance of high diffraction efficiency and 
improvement in a sensibility property will become difficult if it deviates from the above-mentioned 
range, it is not desirable. 

[0030] the inside of the photopolymerization initiator system used with the photosensitive 
constituent for hologram record of this invention — sensitizer (**) — the polysiloxane (compound 
A) 100 weight section — receiving — 0.001 -30 weight section — it is preferably used in the 
range of 0.1 - 5 weight section. The amount used receives a limit with the optical density of 
sensitization layer membrane thickness and this thickness. That is, it is desirable to use it in the 
range in which optical density does not exceed 2. moreover, initiator (**) — the polysiloxane 
(compound A) 1 00 weight section — receiving — 0.1 - 30 weight section — it is preferably used in 
the range of 0.5 -20 weight section. 

[0031] The photosensitive constituent for hologram record of the above presentation ratios is 
dissolved in a suitable solvent, and on a base material, this is applied in the shape of a coat, and is 
used as a hologram record medium. Although It is desirable to make it 100 micrometers from 1 
micrometer as thickness after desiccation as for the thickness applied and the range of 5 to 50 
micrometers is more desirable, the relation between the hologram property demanded [ half-value 
width /diffraction efficiency or /playback light ] and a refractive-index modulation factor (deltan) 
or the hologram manufactured needs to set the thickness as the optimal thickness by any of a 
reflective mold hologram or a transparency mold hologram. The rationale is indicated by 
Bell.Syst.Tech.J. of H.Kogelnik work, the 48th volume, and the 2909th page (1969). 
[0032] As a base material, a glass plate, a polymethylmethacrylate plate, a polycarbonate film, a 
triacetic-acid cellulose film, or polyester film is mentioned. Moreover, protective coats, such as 
polyvinyl alcohol, polyethylene terephthalate, polyolefine, a polyvinyl chloride, a polyvinylidene 
chlor'rde, or a cellophane film, can be used, preparing them further. A laminating can be carried out 
on this hologram record medium by sticking spreading in the solution condition, electrostatic 
adhesion, the laminating using an extruder, or the film that applied the binder to this protective 
coat beforehand as the approach of formation of a protective coat. Thus, when using it, inserting a 
hologram record medium into two base materials, it is required that at least one side should be 
optically transparent. 

[0033] Next, the manufacture approach of the hologram which used the hologram record medium of 
this invention is explained. That is, 2 flux-of-light interference exposure is carried out in the optical 
system for reflective mold hologram photography which showed the hologram record medium 
created by the above mentioned approach in Fig. 1, and the optical system of a transparency mold 
hologram shown in Fig. 2. Moreover, the interference exposure by the optical system for reflective 
mold hologram photography by the 1 flux of light as shown in Fig. 3 (the so-called DENISHIUKU 
method) is also possible. Although it is possible to make manufacture of a hologram complete by 
such only hologram exposure as for the photosensitive constituent for hologram record in this 
invention, in order to promote further the polymerization of the compound (B) which has the 
unreacted ethylene nature unsaturated bond in which a polymerization is possible only by this 
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hologram exposure, it is also possible to perform heating or (reaching) complete exposure 
processing. A hologram property is not spoiled even if it performs such processing. As a heat 
source for heat-treatment, although heat circuit system oven or a heating roller is generally used 
suitably, it is not limited to this. Although there is especially no limitation in heat-treatment 
temperature, in consideration of the thermal resistance of the compound (B) which has the 
ethylene nature unsaturated bond in which the high molecular compound (A) which has the thermal 
resistance of the used base material and siloxane association in the photosensitive constituent for 
sensitization for hologram record in this invention and a polymerization are possible, it is necessary 
to choose suitable temperature conditions. Usually, for 40 to 150 degrees C is desirable, moreover, 
as the light source used for complete exposure, the light and (or) ultraviolet radiation, such as a 
carbon arc besides the laser light used for interference exposure, a high pressure mercury vapor 
lamp, a xenon lamp, a metal halide lamp, a fluorescent lamp, and a tungsten lamp, are used. 
[0034] 

[Function] The photosensitive constituent for hologram record of use by this invention is 
characterized by consisting of a polysiloxane compound (A), a compound (B) which has the 
ethylene nature unsaturated bond in which a polymerization is possible, and a photopolymerization 
initiator system (C). An interference pattern is formed into this record medium of interference 
exposure of the high laser light source of coherent nature as showed this constituent in Fig. 1 
using the hologram record medium which forms as film on a base material and is obtained. Then, in 
the strong part of interferential action, a free radical is generated from this photopolymerization 
initiator system (depending on selection of an initiator, a lewis acid is also generated in 
coincidence), and induction of the polymerization reaction of the compound (B) which has the 
ethylene nature unsaturated bond in which a polymerization is possible is carried out by operation 
of light. On the other hand, by the low part of interferential action, induction of such a 
polymerization reaction is not carried out, but the density gradient produced by the volumetric 
shrinkage accompanying a polymerization reaction is formed in both parts. Moreover, in order that 
the compounds (B) which have an unreacted ethylene nature unsaturated bond may gather by 
spreading diffusion, a consistency will go up to the strong part of interferential action further, a 
refractiveHndex difference with the low part of interferential action will be expanded to it, and the 
hologram by the refractiveHndex modulation is formed in it. On the other hand, a large refractive- 
index difference with the compound (B) which has an ethylene nature unsaturated bond since the 
polysiloxane compound used by this invention has a low refractive index can be taken, and it 
becomes possible to raise the refractive-index modulation effectiveness further, and is interpreted 
as that to which the effectiveness became remarkable at the time of the combination which shows 
0.005 or more refractiveHndex modulations. 

[0035] Furthermore, after hologram exposure, by adding the tail end process by light or heat, the 
polymerization of the compound (B) which has the unreacted ethylene nature unsaturated bond, 
and diffusion are promoted, it is chemically stable and a hologram without aging is manufactured. 
Moreover, the sensitizer of the extant photopolymerization initiator system (C) is effectively 
decolorized by down stream processing, and the transparency of a hologram is made to improve by 
it after this. 
[0036] 

[Example] Based on an example, this invention is explained more to a detail below. In each following 
example, especially, the section expresses the weight section, as long as there is no notice. 
[0037] the dimethylpolysiloxane (the Dow Corning Toray Silicone make — ) which has an epoxy 
group and a polyalkylene glycol radical as an example 1 polysiloxane compound (A) as the 
compound (B) which has the ethylene nature unsaturated bond in which the 100 weight sections 
and a polymerization are possible for a trade name SF 8421 and refractiveHndex =1.44 — 
dipentaerythritol hexaacrylate (the Kyoeisha fats-and-oils company make — ) For 1.49 
cyclopentanone -2 and 5-screw {[4-(diethylamino) phenyl] methylene] (DEAW) as sensitizer (**) of 
the 100 weight sections and a photopolymerization initiator system (C) Trade name DPE-6A, a 
refractive index =The 0.5 weight section. The sensitization liquid which consists a methyl ethyl 
ketone (MEK) of the 200 weight sections considering diphenyliodonium hexa FUROORO phosphate 
(DPI) as 5 weight sections and a solvent was prepared as initiator (**). 
[0038] The 5-mil applicator was used and applied on the 100x125x3mm glass plate, this 
sensitization liquid was dried for 10 minutes in 60-xlegree C oven, and the hologram record medium 
was created. The thickness of the sensitization layer after desiccation was 15 micrometers. It is 
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to a sensitization layer side about a polyethylene terephthalate film as a protective 
layer further in this. The optical system for hologram creation shown in this hologram record 
medium at drawing 1 is used, and it is 514.5nm light of Ar ion laser by two beam interference Light 
exposure 30 mJ/tm2 Hologram exposure was performed. After carrying out hologram exposure, 
one side of the further 2 flux of lights was intercepted, and it exposed to the same light exposure 
as hologram exposure, and it was left in 1 00-<Jegree-C oven after that for 1 hour. 
[0039] Diffraction efficiency was measured with the ART25C mold spectrophotometer made from 
Jasco Industry. This equipment can install a photograph multimeter with a slit with a width of face 
of 3mm on a periphery with a radius [ centering on a sample ] of 20cm. Incidence of the 
homogeneous light with a width of face of 0.3mm was carried out to the sample at the include 
angle of 45 degrees, and the diffracted light from a sample was detected. The ratio of the biggest 
value except specular reflection light and the value when not placing a sample but receiving direct 
incident light was made into diffraction efficiency. The result of the diffraction efficiency of the 
obtained hologram, a refractiveHndex modulation factor, and playback wavelength was shown in 
Table 2. 

[0040] 10 weight ****** hologram record medium was further used for the constituent of example 
2 example 1 for 2-mercapto benzoxazole (MBO) as a chain transfer catalyst, and the hologram was 
created by the same actuation as an example 1. A result is shown in Table 2. 
[0041] The hologram was created for the polysiloxane compound (A) shown in Table 1 instead of 
SF8421 like three to example 4 example 2 using the 100 weight ****** hologram record medium. A 
result is shown in Table 2. 

[0042] The hologram was created for the mixture of the polysiloxane compound shown in Table 1 
instead of SF8421 like five to example 10 example 2 using the 100 weight ****** hologram record 
medium. A result is shown in Table 2. 

[0043] The hologram was created for the compound (B) which has the ethylene nature unsaturated 
bond shown in Table 3 instead of dipentaerythritol hexaacrylate like 11 to example 17 example 2 
using the 100 weight ****** hologram record medium. A result is shown in Table 3. 
[0044] By the same approach as 18 to example 27 example 2, the hologram was created using the 
hologram record medium changed to the initiator system shown in Table 4 instead of the 
photopolymerization initiator system which consists of cyclopentanone -2, a 5-screw {[4- 
(diethylamino) phenyl] Methylene} (DEAW), and diphenyliodonium hexa FUROORO phosphate (DPI). 
A result is shown in Table 5. 
[0045] 

[Table 1] . 







(fiji^) 




(£S^) 




1 


SFB421 (100) 


DPE-6A (100) 




DEAW (0.5) 


DPI 


(5) 


2 


SF8421 (100) 


DPE-6A (100) 


NBO (10) 


DEAf (0.5) 


DPI 


(5) 


3 


SF8427 (100) 


DPE-6A (100) 


MBO (10) 


D£AV (0.5) 


DPI 


(5) 


4 


SH3749 (100) 


DPE-BA (100) 


MBO (10) 


DEAf (0.5) 


DPI 


(5) 


5 


SF8421+SF8419 


DPE-eA (100) 


MBO (10) 


DEAf (0.5) 


DPI 


(5) 




(90 + 10) 






DEAW (0.5) 




(5) 


6 


5F8421+SP8419 


DPE-6A (100) 


MBO (10) 


DPI 




(80 4 20) 






DEAW (0.5) 


DPI 


(5) 


7 


SF842HSF8419 


DPE-6A (100) 


MBO (10) 




(70 + 30) 






DEAW (0.5) 


DPI 


(5) 


8 


SHS749+SF8419 


DPE-6A (100) 


MBO (10) 




(90 4 10) 






DEAW (0.5) 




(5) 


9 


SH3749+SF8419 


DPE-6A (100) 


MBO (10) 


DPI 




(80 4 20) 






DEAW (0. 5) 


DPI 


(5) 


1 0 


SHd749+SF8419 


DPE-6A (100) 


MBO (10) 




(70 4 30) 













DPE-6A : •>•v>»l'JJ'J^-J^^♦»TJ")^-^ 



[0046] 
[Table 2] 
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[0047] 
[Table 3] 







(nJ/cB*) 
















(%) 


(X iOO) 


(nn) 
















1 1 


THPTA (100) 


3 0 


1 5 


6 0 


0. 80 


5 1 0 


1 2 


PETA (100) 


3 0 


1 5 


8 0 


0. 8 0 


5 10 


1 3 


DPCA-30 (100) 


4 0 


1 5 


7 0 


0. 9 3 


5 1 0 


1 4 


DCPA (100) 


5 0 


1 5 


6 0 


0. 8 0 


5 1 5 


1 5 


S-PETA (100) 


3 0 


1 5 


6 5 


0 . 8 6 


5 1 0 


1 6 


S-DCPA (100) 


5 0 


1 5 


6 5 


0. 86 


5 1 5 


1 7 


DPE-6A-I-P0EA 
(90 + 10) 


3 0 


1 5 


8 5 


1.24 


5 1 0 



PETA : >nw) ^-J^^y 7>'; k 
POEA iij.^^nnym'Y 

S'PETA :A'>»i»JXyh-IVhyft75'»;U-h 

S-DCPA : r if^-hvvmr nrr f * 7>y u- ^ 



[0048] 
[Table 4] 





%n^mvbm^ (C) 










C-f ) 


/ (n) 


1 8 


KC D/DP I 


0. 


5/5 


1 9 


K C D/ S B 


0. 


5/5 


2 0 


KCD/TCT 


0. 


5/5 


2 1 


KC D/BTTB 


0. 


5/5 


2 2 


D E A W/ S B 


0. 


5/5 


2 3 


DEAW/TCT 


0. 


5/5 


2 4 


DEAW/BTTB 


0 . 


5/5 


2 5 


C y D/' S B 


• 0. 


5/5 


2 6 


P y D/ S B 


0 . 


5/5 


2 7 


T P y D/ S B 


0. 


5/5 



KCD :3. 3'-ilft*'r»k*7(7-i>*IfA7^y^'Vy:/) 

CyD :1,3, 3. r. 3\ 3'-'\^9>fJI'-2. 2'-<>h*J>V**i'7-> \^ni%i^lii%lx'V 

PyD :4-(p-7*h*>'7irn^)-2,6-l:';^(p-il)'*$/7xZ*)l:°';»;^A ^H7*fD7t;l7x-^ 

TPyD:4-(p-7'H$^7xZJV)-2.6-k'7(p->»W7x-»)f7t''y»m A*t7*tn7tX7i-h 

SB :>'*;ifA7xfi'ftX|r7*-9i 7* f IVh'J?*::/!'*' I'-h 

TCT :Z. 4. 6-H:H(hV^DDil^/V)-1.3, 5-hM75'*> 

BTTB: 3. 3 \ 4. 4 ' -7 h^^3l( t-7* f fr^ t^ntf%' V >y' 7x7^ 

[0049] 

[Table 5] 
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(aJ/ca') (wo) 



(ns) 



1 8 

1 9 

2 0 
2 I 
2 2 
2 3 
2 4 
2 B 
2 6 
2 7 



2 5 

2 0 

3 0 
3 5 
3 0 

3 0 

4 0 
3 0 
2 0 
1 5 



1 5 

1 5 

1 5 

1 5 

1 5 

1 5 

1 5 

1 5 

1 5 

1 5 



8 0 
6 0 
8 0 
8 0 
8 0 
8 0 
8 0 
8 0 
8 0 
8 0 



5 1 0 

5 1 0 

5 1 0 

5 1 0 

5 1 0 

5 1 O 

5 1 0 

5 1 0 

5 1 0 

5 1 0 



[0050] 

[Effect of the Invention] The volume phase mold hologram which crossed to the large wavelength 
field, is chemically stable at high sensitivity, and gave high resolution, high diffraction efficiency, 
and high transparency, and was excellent in lightfastness is manufactured simple by using the 
photosensitive constituent for hologram record of use, the medium for hologram record, and the 
manufacture approach of a hologram using it by this invention. 
[0051] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3,ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the 2 flux-ofHight aligner for reflective nnold hologram creation is 
shown. 

[Drawing 2] The block diagram of the 2 flux-ofHight aligner for transparency mold hologram 
creation is shown. 

[Drawing 3] The block diagram of the 1 flux-ofHight aligner for reflective mold hologram creation is 
shown. 

[Description of Notations] 

1:Base material (glass plate) 

2: The sensitization layer for hologram record 

3: Protection film (polyester film) 

4:Coliimated laser light which is obtained through a spatial filter 
5: Reflective mirror (or master hologram) 



[Translation done.] 
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(DTSF473 1. YF3 96 5. XF42-A443 

9. TSF47 30. TSF4 7 3 2. XF42-A4 
43 8. XF42-A504 1. TSL9 9 0 6. TS 
L9946. TSL9986. XF42-A2 262. 
XF42-A2 26 3. h - U • 5> U :3-> (1*) 
SF8411. SF8413. BY1 6-8 3 9. BX 
16-861. BX 16-862. SF8421EG. 
BY16-845. BX16-863. BX16-86 
4. BX 1 6- 8 6 5. BX 1 6-8 6 6. BY 1 6 - 30 
855. BY16-855B. ^vV (^) i55<Z)1f-Y^ 
:7'U->FM0 5 1 1 . FM05 2 1. FM0 5 2 5. 
FM5 5 1 1 . FM5 5 2 1 . FM5 5 2 5^Ci\ TiU 

tux . M^^V::i-> 
(«) SOTSF47 50. TSF475 1. h-U- 
e^t;n^> (^) g5<7)SF 8 4 2 8. SH3 7 7 1. S 
H3 74 6. BYll-9 54. BY 1 6-0 3 6. B 
Y16-027. BY16-038. BX16-01 
8. BY 16-848. BX16-848B. BX16 
-001. BX 1 6-00 2. BX1 6-0 03. BX 40 
1 6-0 04. BY1 6-00 5. BX1 6 -0 09. 
BX 16-010. BX16-011. BX16-01 
2. SF8427. (^) 5::^*U->F 

M4 411. FM4 421. FM4425. FM041 
1. FM042 1. FMO 4 2 5:^C<»:. ^yx-f*;b^ 

SF4440. TSF44 25. TSF4426. TS 
F4452. TSF4 4 60. TSF4441. TSF 
4 453.TSF4480.TSF4450. h-U- 
>>»;z3-> (t*) ii{CDSH3 7 4 9. BX 1 6 - 0 3 50 



3. 

5. 



SH3748. BX16-034. BX16-03 
SF8400. SF8410. SF8 4 193ft^. 

iW) S^©TSF4 10. TS F 4 1 I5^j:<i:. WiSTJU 

i;n-> (^) iScDSF8 4 2 2Aj:£\ t::^JVm^m^- 
Vtyti^lf^ytLX. m^vy:3-> (^) i^icDXF4 
0-A 1 9 8 7. TSL9 64 6. TSL9 6 8 6. h 
-U ->Vr3-> (^) ®{<DBX 1 6 -8 6 7. BX 1 
6-8 6 8. (m iSCDIf 'r^:7-U->FM2 2 

31. FM224 1. FM224 2. FP2 23 1. F 
P2 24 1. FP2242^ci\ ^tt5J< U + 
1t>iUT. m^t^y:3^> (^) SSCDFQF5 0 1 . 
h-U ' (^) Mc7:>F S 1 2 6 5^Ci\ ^ 

:^y'h^^4'^ViyU^1t>tOX. h-lx • i^yn-V 
(^) iSOBX 1 6 -8 3 8 A. BX 1 6-8 3 8>:c 

Un-> SCDTSL9 2 3 6. TSL9 2 7 6. 

h--U — >yn-> (») K(DBX 1 6 - 8 3 5:^cCi'. 

V (») SJ©1^-^^:^'^'->FM0 7 11. FMO 7 2 
1. FM0 7 2 5tj:^i:m7sk'r^Ct^^X^^o 
[0010] cn^— ScDJi^yi^a+lfWb^tsffiCi 

x^. itfc^^&^f^misbxmmmm< . R-:>n^m^ 

[00 11] cn<D5}<y vn4^if><fc^c3:2as«± 

(DM^tLxm^^^ct'f)^'^mx\ ^/c. ^vi^n^ 

^;?)^'^cf6n. m«. y^JU. yne;b. >f 

v:7*nf;b. n-:/5^;U. sec-:/^.^^. tert- 

3 -y 5^-'b:7>^b. 2 1. 3-5^-^5^ 
2 2 -^^;b-^>5^^b. 

i^:^7a^^^t<^;i/. r:$?'v>5^;U, -rv^i^VU^^u. >?t>iJ7 

^yv-CDS'&tf. 2 -t Fu=^S>x^;l/. 2-bFP 
^S/r7*n tVl/. 4 - t Ka^i/:/^;l/*^i'cD7KMS^^ 



C5) 



{^^) T^VJm. -Y^3>^. -^ly^ym. 2- 
•ty-7--cDa^{*. T^';;i/T^K. N-:/^>H'r^y 

[0012] yccc. r^c^B^-cffiffl^n^). fi^^tincx 

^u^^^mmm^^m-r^^t^m (b) ccoi^rmaj 
r^it^^ (B) <t&*. -etgScbur. '^i^^io^uS'&pj 

20 

[0013] '7t>;t?;l/S-^pItg3':ix^u>14^|gf0S^ 

^) T^Vly-h. 4-^ h'^t^t;^\^7^^^i'y ^^^^ 

x;V (^^)T^VU--b. 4 - t e r t -^/^^^l^:?:*: 
x;U (^^) T^»; U-h. -Oi^Jl/ (^^) r i^U U 

ixx^;i/ (^:$?) U ix- 4-:7xy+^'5;>x^ 

7* h^x^lx>^!; (^:^) T^yu-h. 4- 

EO'^tt:7^;Ht (^^) T^y U-h. 4-t:':7 40 
:cxy;i. (^^) y u-'h. 5?#]K5l<y t Kn+v 

b^:^'^-;^^<Z)i^^)'2>l^C^^Ky (y:^)T^yu 
-h^b-^®?. b;^:7:c^-;l/A>^ T^y U-- 

x^ (^'•nfc:-) >f mtttfx^xy-^u 

iS?) y x5^ (ypf) P>:J"^'9"'< F^tt 

ti';^>'xy-jvFi;^ (y^) T^y u-h. fci'x>':cy 

^^-^--Y F^'[4t^X:7 3:y-;l/S>^ (y^) Ti^^y 50 
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xb'^D;l/t Fy>^tt:7^;U®^v^ (^3?) TiJ^y 

p-d7Pn;^^u>. p p- 
>7Dn7xy^>'X^;l/ (y ^) Tti' p~:/d 
't>':cy + i/'x5^;l/ ^) TtS^U- hy^J^PP^ 
xy-jux^ (:7-pb-) u>* + 5^F^tt (^^) 
yu— h. F y yp^>'xy— ;l/x^ (:7"Pb') u>:t 
=^^^F^tt (p^^) Ti57y u- -f^F^^nPb';;^:? 
xy-JUAx^ (>'*Pb") U>^=^v' F^14v^ {^^) 

r^yu-h. 7^h5>^P'^:b';^>'x^-jUAx^ 
Pb) u>:t+^'F^tt>^ ^) r^y u-h. T^F 

^d^PPtrx^x^z-Jl/Sx^ (:7*Pb') u>:t=^e^F 
^tts;? TtJ7 y u- H^:/p^b*;:^>^x>' 
-;l'Sx^ (:7-pb-) U>^+i^F^tt>^ (^^) TiJ' 
y F^:ci'(D«^Jil±<DMT-S€:}^o^NPy>il^-C 

r^'JU-Vit-^. N-b'x;^:^;^>'^*^/-;L'. 3-^ 
(X) 5^;^-N-ex;l/;^7;W^'>y-;l/3^cC<i:<D•^7"P5?# 
i^tt^W-r'5>b'x;Wb'^. 3-^PP-2-bFP^ 
t/ypbJl/ 5?) Ti^y 3-:/P^-2-b 
FP=^^->:/Pb-;b ^) TtJ' y 2. 3-t>^ 

PP:7"Pb;l' (^^) TiJ^y 2. 3 -t^r/P-t 

•^'P b-;b ( y 3? ) T ^ y U h tj: ^CD^^«±CDjmTM 

;ir}#o>^Npy>iF.^T*g}^$n/c (^^) r^y u-h 
[0 0 14] ^fc. ^i^\Hu:^^mm^fc\it^^u>^*>m 

[^±CcH^cco^ Ol>o c<0<J:^3^j:{b-&iB5iLr. :7x 
x;!^^;^^ (y ^) y 4 - ■:7 x x;Ux 

:t (-^^) TiJ7 y 4-^ F + >':^;^Ji<.::->'l^:7 

x;l.^:*- (y^) T^y U-h. 4 - X h +5x':^;l/?Kx 
;l/:7 j:x;l/5";^ (y^)T^yu-h. 4--:^h=^e>;^ 
;l/;^'x;l/:7xx;l/^:*- (y ^) y F . 4 - t e 
r t -:7'^;ur'xx;l/5^:t T^y l^-h. 

i;?;!/^:*- (y ^) y 4-:7xy:^t^2;^x^ 
(y ^) r ^ y 4 - :7 x ^ 

=^^i^f-h^x^u>yy p'-;u5^:t (j^^) r^yu- 

4-:7xy^^'-^^1fx^U>^y p-;i/^:t 
^) r^V\y-h. 4 -b':7xxy;l/^;f (y 3?) 
y h . y t F P4^Mb^ig5. b F 

n^y>. U'^/;l/S/>. ^t*p— ^l/. b'P:^'p— ;l'l?<D 
t>^:t^5o^«Ji<y 5^:*- (^^5?) Ti> y h^b^i^. 
b;^:7xy-;WA>^^:^' (-^^) ri>yu-h. x^ 
(:7*Pb) u>:f^t^H^ F^14e;^r?xy'-;^At?^:^• 
(y^) T^yu-F. b'X-7 xy-;UFS^^:t (y 
^) y F. (:7*Pb) u>:^-^if-r F^tt 
bx:7xy-;bF>^5":^- (y 3?) Td7 y b';:^>' 
x-/-;l/SS/^:^ d?) T^y x^^- (r^'P 

b) u>:t4^-y"-r Fat4b'x:7xy-;lxSS^^:^* (y 
3?)Ti5'yu-h. xbi:7p;Ub Fy >^tt::'^;Ht>^ 



(6) 

9 

^ (:7-nt:-) U>:t^t^F^tt^^ (^^) T^Vly- 

^b*x:7xy-;i/Sx^ (:7*pt*) u>^+-> F^tti^ 

t FP^v^r^-p t*;l/5^:^ (^^) 2. 3 

-e^^^PP^^'Pt:*;!/^':** 3?) Fv 2. 3 

-S^:/P^:^PfcVl'^:t (^^) T^y F^C<b'<D« 

[0015] ^i>:^;b«-^pJ#gnfx5^U>tt^lSfilS^ 

wr^fb-^i^ (B) ti^x0^^tiy>mmsfjm^it^^ 

^wt^Miur. (^a?) T^y;us^. 'r^p> 

r^yu-F. (y^)T^yu-F. n-^^ 
;b (^df) T^yu-F. t-:/^^;!' (^:$?) T^y u 
-h. -rv:/^^'^ (^^) TiS' y F. ^rvrsji/ 

(y^)r^yu--F. 2 ^) r 
^yu-h. yx->;b (^^5?) y F. 2-fc: 30 

FP=^v'X^;l' (y^)r^yu-F. 2-fcFn=^^-> 
:7'Pfc:Vl/ (y ^) T::? y F. 2 - fc F n^S^y5^>^l/ 

(y^)T^yu-F. 2 -X F^^i^x^;!. (^^) T 
2 (2 -x h=^^>X h=^i^) X^;U 

^)Ti5'yu-F. n->^F+vx^;i. r^y 

u-F. y yx^jl/ ^) y U-- F. 

<Dr;i'+;i' ^) TiJ? y FM. ^F^v'S^x^ 

(:/pf) u>:J^yn-;i/ re^y F. F 

h y x5" (:7'nh:-) u>^'y ^) y 

U-F. ^ F=^i^-r F^x^ (:7'Pfc') U>^'y:3-;l/ 40 

{^^) T^y F. F+S^^yx^ (7'Pt:") Ix 

>^yp-;^ (y^) T^yu-h. xF^^^v't^^^ 

(y^'pf) U>r^*y y F. X F 

^vF yx5^ (x^'pf) u>^y r^y 
U-F. X F=^^->?^'y x^ (:7'Pb') u>^^y=i-;i^ 

(^:^) Ti>y h)^j:^<DTJl/:3 + S^r;U^U>i5^'y 
r3-;U (y TiJ7 y FM. v'^ P-^=t^ v;^ 

y F. T*.F^ t Fp:7 y;u (y ^) Td? y 

■-^>t$?x;U y hy>'>7p--0^x 50 
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;l/ (^1^) y F. t^t/^P^^tS^i^xx;!. 
df) T:i7 y t':^x;l. ^) y h^fi' 

syx^;l/ (^d?) T^y U-F. N. N->^x5^;l/T 
^yx^;l/ (^^) Ti^yu^F, (-^^) Ti2?y;i/r 
s F. i^T-feh> T^y;i/T5 F^c^(?:)T5> 

{^^) r^y FJ^cCiWtf ^nSo 

[0 0 16]^XCC. ^WtBMiUr. 1. 3-:7-pA> 
v?:^-;!/!;^ (-^^) T^y U-F. 1. 4-Zf^>^J>:t 
--jVzy {^^) T^^Jl^-h. 1. 6 --^^^-y-VS^:*-- 

^) y F. ^-:t'^>^;i'^!?^y p-jut^ 
Ti>y F. ex (TiJ^y a+e^^>^:t-<>^ 

Jl/^5/yp-;U) Tt^-^-F. y P+^'^:t 

^>^;l/^y p-;^) T>^-^--h. xf:5'p;l't: F y > 

F : Bmtmm:i:j'^'yv FR- 1 6 7. t Fa + ->fc:VN* 

y >M^^^-^>^^^^y ^^>'i^>^ (^^) T^yu-- 

F. :^;y'P^t57 F>^ttt: FP^t/bVN-y >^4;;?f-^> 

^;i/yy p-;ve;^ (y^) r^y u-F : H^^fc^i^:*^ 
•^-7 5^ FHX5^y-x^cC^cDr.'i^^>^i'^ (^^) T^y 
U-F. x^u>^'y P-;Vi^ (^^) T^yu-F. 
>?x^i/>^'y (p^^) r ^ y F. Fyx 

^ix>d^y p-;i/>? (y ^) Ti' y F. f^F^x^^ 
u>^yp-;i't^ (^^) T^yu-F. 3j<yx^u> 
yy p-jb^? 1^) T^J' y V- F. xf^P^l/t F y 
>^ttx^U>^y p-;l/S;^ (^iS?) y F : s 
^ll7":^P-;^D A (M) - 8 l K xf^p;l^t f 

y >^tt>^x^ix>^y p-^uv^ (^^) r^yu- 

F : S^M^7':^==''-^^D A (M) -851. ^'nf 
>^yp-;i/>> (^^) ri^') v-V. t^:7'Ptiu>^ 
yp-jl'v^ (^^) Ti^^y l^- F y:7'Pt;U>iJ^'y 
p-;Ui;^ {ji^) T^yu-F. r-F-^r^^Pb'U^yy 

p-;i/t? (y^) r^yu-h. ^•yy'pt:'u>^y p 
-jbv^ (y ^) y xf^p;i't Fy >^14 

:7'PU>>>'yp-;i'S^ (y i^f) T^y h : 
f^:^p-;l/DA (M) -9 1 1 ^C^CDT^b* U>ii^y =i 
a?) y F. h y y ^P-;^•7•p/^•> 

F y (-p^ TiJ7 y F. h y ^ ^P-;l/y*P>'S> 

Fy (y^)T^yix-F. :^2^-^>^;^yyp-;^^ 
f4h y y ^P-;^:7*p/^•>i;^ i>^^) rd7y F : s 

:$:jt*SS;t?-t'^ FR-6 0 4. x^u>:^-^^'y'^ F^ 

ttF yy ^p-;i-:7*p>'>-> h.y (y i^) tiJ' y F : 

1f- 5 4. y*Pt:*U>:t^-y--Y F^ttF 
yy ^p-;l.r'*p/>:> F y ^) T^y U--F : a* 
<k*MTPA~ 3 10. xb-^p;Ub Fy >^i±h y ^ 
5=•P'-;l/yp>'^*> F y (p^ ^) r ^ y U- F : 
DA (M) - 3 2 l3^cj:^(7:)Fyy^n-->^^::''n^^'>M 
(y ^) T^y F. ^>^xyxy h-;UF y 



C7) 

-2 3 3. h-;l"--+1;^ i^^) 

^':^KD-3 1 0. 3 20. 3 3 0*i\ iJ^Wy^Y 

>^t4s?-^>iS7x y h-;i/:j<y ^) Td? y 

: B*:{bMti;^i='^-:^ FDPCA-2 0. 3 0. 6 10 

0. 1 2 Oi^c<t:cD-<>^xyx y h-;uM 
yu-h. d^y42a-;i/>^ T^y b-H. xf 
^n;ut Ky>^t4:5^y-fen-;i/hy (^^) r^y u 
h : :g«Mmf':^:3-;UDA (M) -3 1 4. hy^ 
y-i2n-;i/i;^ (^:$?) y hJ^^'coy y -fen-ji/ 

^)T^yu-h. h yi/^a^>^^;b-:;^ (y ^) T 

yu-h. h y X (T^y u=^->x^;u) ^v->T>? u 
- h : ms-^^rnxu^^xM-s 1 5. hyx(^^ 

^14 hy;^ (T^ y p^i/x^;!/) -Yv^^r^u-h. 

j^T^'o^i' h>^tth y;^ {ji -Y 

[0017] */c. #^>'Nny>^iiiiei^{b^^^!i(D 

fc') uvyyn-;^^^!- {^^) ri7V\y-h. 
i/h yx^ (-^'nf) u>^y n-;i/^:t (^^) r 
y ^ h^t/f- h^x^ (y'a\z) 

bO ix>yya-;i/^:t (y^f) y x 

5^S>x^ (y'U\i) U>^y r3-;l.^:t (^:$?) T^y 

u-h. xh^i^hyx^ (:7'Pb*) u>yyn— 

(^^) T^VU-h. Thy 
h Fa:7 y 1^) y I/- vjj<;bx;i. 

r i> y h ye>i7 0--<>^x;U^:^- 

^) T^yu-h. v^f>^a-<>^t^xj^;u^:^- 

^) rip')\y-v. e:^x;v^:t (^^)T^yu-F 
[0 0 1 8 ] :>:^c. ^Wtg^i LT. 1. 3-:7-n^^> 
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(y^) Td^y U-h. 1. 6 

^y T^yu-F. tf:^ {"^tr 
^ y u^-t^;^x^-;>^;^^i^y T^^-^- bx 

-h. xf ^n;Ut Fy>^ttl . 6 --^=^1f>i;^^- 
;^:t•^>^;^l5^y =»-;bi^^:t (y^) r^J^yu-h. 

>/y n-;l.>^5^:t (-^^) TtS' y hJ^cC^OT^^l'^.'l^ 

{ji^) T^y u-F. x^u>!j^y n-^bi^^ 
Tt5^yu-F. t?xf-u>yy 

(y Tii^y U- F. F y x^U>yy r3-;l/tP^:^- 
Ti^yu-F. -r F^x^u>iJ^y r3-;l't>^ 

:?h T^yu-F. #y x^u>:!/y 

(^^) y F. xt'i^a;!/^ F y >^ttx5^ 
U>^y (^^5?) T^yu-F. xb'i^n 

;i/b Fy >^tts^x^U'>^/y (ya?) r 

^yu-F. :7*nb-Ix>^y r3-;U>J^:f (y^) 
yu-F, >^7'nb*u>t5^'yn-;u>^^::*- (^^) 
yu-F. F y :7'nb'U>iJ^y n-;ViP^:t (^d^) T 
^VU-h. -r F^:7-Db-u>^y 
^) Tt^^yu-F. ^'y :7*pb-U>d^y 
(^^) T^y U-F. xb*:J7n;Ub F y >^14:7*a U 
>i^yn-;U>?5^^ (^^) T^OU-hrj:^<DTJl^^ 
U>d7'y n-;l/^^:t (^^) Ti57y u-^ Fy^^ 
a-;l/:7*n/s> F y (^^) TiJ' y u- F. t^h y 
^5^a-Ji/:/n/N">F y^:*" (^ :$?) T^s^yu-F. ^ 
:t-^>^;i'^'y F y ^ ^a— ;l/^•a>'^'>-::>^ 

:t (^^) y F. x^u>^^-y--Y F^t4F y 
^^a-;^:7'^>'^*> F y^^ (^^) Ti5' y F, 
nb*u>:t^1^-< F^ttF y y 5^^-;^:7•^>'^•> F y 5^ 

i^^) Ti^yu-F. xb-i^n^i/b Fy>^i±F y 

y 5^D-;^:7'^7^•> f y5=-^ ^) r^J? y F^ci' 
CDF y->^^o-J^:7*P>'^'>M^:t (^^) TtJ^yu- 

^>i5?xyxy F->'^F y (^^) r^J^y 
F. -^>^xyxy F-;^'f'F^^:^- (^^) r^J^y u 
-F. X7^Ty>S^^tt-^>^xyxy F--'^-:>5^^ 
(^3?) r^yu-F. ^:;^-<>^xyxy F--;u-v^if 
(-^^) T<^y u-F. >^-^>^xyxy f-;u^ 

y b FP + S^^>:$?^^ (^^) y F. r;I/=!^ 

;i.^t4>^-^>^xyxy F-;ujKy^:t (^^) r^y 
u-F. :^7yn'7i^ F>^t4i^-^>^xy X y F-;uji< 

y5=-:t (^^) T^Viy- F?S3^cj:^'^>iS?xyx y F- 

(^:^) y F. ^'y-fep-;u>^5^:t 
(j^^) T^Uly-h. xe^u;l/b Fy >^t4^'y-fe 
n-;VF y^":^- (^^) Ti>y u-F. F y^'y-fen- 
(y^) r^y u-F^cC^cD^y-feci-juM^ 

(^^) T:i7y u-- F. F y>'i5'Cl-^>3?x;Ut;5^:t 
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[0019] ^/c. ^-:^:^;i/S'&Blt63^j:x^u>14:T;^ 

C(DJ:^«c>ft-&JK5«. K. J. IvinfcJ:0'T. iti 
:i7-tffS, Elsevier, New York. 198 
4^ct3cr), "General Thermody 

namics and Mechanistic As 
pects ofRing-Opening Poly 
merization" HIH'-IIS 2H. :te<fci:>*^2 
^"Rinff Opening Polymer iza 
tion via Carbon— Carbon Si 
gmabond Cleavage ":II83 R-^l^ 1 1 
9M. W. J. Bai ley^CDJ. Macromo 
1. Sc i . -Ch em. . A 2 1 H 1 6 1 1 H-- 
II1 6 3 9M. 1 9 84^. Cho:teJ:^>' 
K. -D. AhnCDJ. Polym. Sci. . Pol 
ym. Lett.Ed. S15^. ^7 5 \ W^W>1 5 

3H. 1 9 7 T^^ciaig^nrc^'So ^Wdiur^^. 

t^^;^S/47^:7•^/^•>. i, \ -i/^\x\i-l-\f.:^y\^ 

-1. 1 -i;^;^;!/^'*^^^- h (EVCD) 
1 -T-fe^^l'- 2 - ti'^^l'- 1 ->'^a:7*nyA">:^7;l/rK 
=^^*^U- h (EAVC) > 1 -^>V-(JV-2 

- t':^;l/- 1 -->^^^:7•a/^•>;^7;^Jj<^5>'U- h (EB 

vc) nc<h::^^^^tfe>n-2)o cri^\mm>^<^^^tm.mm 

-^Yb^ifjj (B) o«^^^^3-r^r§i4a^#feiT6i.iJ^ 
[0 0 2 1] mm^\ (-r) (OM^mit uxi^t. m^icti^ 
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i^. yji^u>mmiis i-y h^y^mmw. T>hy 

h^-^y -i v>mmi^. h yr y-;^^^>^2§<*. 
h'yT^^Jl^y -f y >K®<*. y ^uuT^>mmi^. 

-ry ^}aiyT:^ymMi^. T-Vyr-^-i^yl^y ^"yiy^m 

y^^^)u^^)i^y ^ 'yi:>:^W»W. ^Vyy ^ ')iymM 
ft. r^U'>S^ft. fyy'i;A^^ft. 5^:tt:-yy»t? 

m^m. rfe^y>> F:/^:; ( 1 9 86^. iiii^ 
l±) . AMM<16,^. r^tfellfe^CDit^J (19 8 1 

( 1 9 8 6^. 5y--xAtx-) CCfBtgCDfe^4ScfcJ>^ 
ifS^i. 3 . 6 5 2.2 75. *H#f¥4 . 1 

62. 1 6 2,*H#^4, 2 6 8. 6 6 7 . ^H^KfI* 
4. 35 1. 8 9 3. *H*$I^4. 4 5 4. 2 1 8. tI^ 
30 a*Slt4. 5 3 5. 0 5 2. if$ia^2 -8 5 8 5 8. 
P§^2 -216154. i^FSa^S - 2 7 4 3 6CCiB*ScD 

lSGrff.#.<Dl:k^r'2««±(Z)tg^Jt«3i VXm^^Xh^ 

^Kfj^ytly. t>Ty-JW3- Fx'i;A:^7^3r>. by 
T y -;L'X;l'^^'i7 A;^5^:t>. v^T^U^^;!/:? 
40 x;^^h^'^A;^7^3^->, iyT)\^^)\^y :^i^^^)\^:^>^^-^ 
VX'i7A:^7^;f>. T^l^+^'^T y-;l/:7x:f 
::.'^A;^^:^>. T )\^^}\^T — )^y =^i^y )^:^)^^-^ 

A ;^ > J^cf <H"CD:t X ^ A 5=- >3^»^ ^ >fS^ L b 

^rS)'or^>^< . Sfc. — 3/5-. i/Tx>e2fft. T 
xu^'i;A^^ft. b-y y ^Aii2g#&5cn^^:^-fy 
y j^mmw<o ct^:^^ :t >tt**4t^i©^ti . h y T 

y - ^l-T ^ ^ :t > i'CD3^ g!T ^ 
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[0 02 2] ixf^mi^m (n) tbxiit. ^ir^mnt 

(i7>y r-'^yy) > 2. 2. 5. 5 -7" 

:7;a:y>. t?r*fe^>'l'. -^^V^iU, ^t^ — X>^F>. 

t/x h=t^i^rH2 h >'xy>. 2 -t: Ka+i^-2 --p^^ 
F. t e r t -:/^;^>'^*-:t+>' \^tj:^(oMMt lO 
5^:t+-9->r'>. 2. 4 -t>x^;U^:t^1f >f'>J^j:<?:^ 

ffi;gcDl:b^t:*2«t^±(Dil'&1^i UTffii^r 4><J:C^. 20 

[ 0 0 2 3 ] s Lc^Tfes^pgj^siji UT^i. ^mm^ 

1 3 8 8 4 9 2#*J<t<:>'i|#BaBS5 3- 1 3342 8#^ 
^glBtgOhUX (by^nay^;^) -2. 4. 6-h 
VT>>>tj:^(D2. 4. Vrt^>{b^JB3. 4^ 

raE5 9 - 1 8 934 0#^5rfR*Jct:O*iftgSBg6 0-76 

5 0 3-^<&$EfBigCD3, 3* -4. 4' -7^b^(te 

^(ommmmim. i^iaipi -5 44 4 0-^. b-u^j 

^mn^^ 1 0 9 8 5 1 yJ^m^m 1 2 6 7 1 

>>^(J. Imag. Sci. )j. ^30^.^17 
*4H( 1 9 8 6^) iatgCD^TU->atf*. >?r7:x:^;l/ 

^>>^;u-4 - t Fn=^^>'':7:c:=-;i/^^jux;i/^h^'i7A 40 

-r F'^r' x^;u^=^^v;^;L'^-=-»^ A-^^1^r7;L':tPnhx 
:7:c^ hfj:cb'CD:t+yx;U^^'i?Aig. ^^m^S-lO 
4#^i>$EiStgc?:)v?:7:i:^;l/3- F^'^A (n-^^JL') 
h U:7.c::-;U;KU- F:^d:t'(3D3- F-'t? A lSi§ 
f*. Jt^H^S - 2 5 5 3 4 7#fEtgcDi^:7 :r 
>';i/X;i/>t:j^'i;A (n hy:7x^;^*u- 

J^ia^ps- 2 1 3 8 6 l#iHig©i;^-^5^-^U7:*::hS^ 
;U;^;Ud^:^'t?A (n - h y "7 ^ ^"U— h ^^cC 

AW®>-^^«i§{*. r:t;u:^vy ^ y so 
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(Organometal 1 ics) J . US*. 
112 7 3 7M ( 1 9 8 9^) f aiS<D0^T U - >W«3J-> 

[0 024] ;xtc. :^^m(^^^^xmmmm {d) 

-y;l/:^7:7*F-<>'>:t+-9'V^-;t'> 2 -^;U;^;:7' F'-<> 

4, 4-^:?rtfX-0-l2>5':^ — ^U, p-^n-t-O-fe' 
V^^-^-^U. ^-ttyT^JVm. 1. 4-b';:^ (-;^;L';t?:7* 
hy^;l/) p- F^l/x>5^^-;I/^ci\ S 

/c. US P044 1 4 3 1 2^^JftP3Bg6 4- 1 3 1 4 

4mm(D^:^-}vm. mm^2 - 2 9 i 5 e i ^nm 

(Dv^;^JL':7 FS. USPS3 5 5 8 3 2 2-^-^if$ggBS 
6 4-1 704 8^gBi6(D^:t>ffi. iRFl3¥2 - 2 9 1 
5 6 O-^IBfKO^^O-T^J^^^tt: Fn^1^^- F-^N- 
r>'l'n:^t/fc• y ^:;>>^:i->^i^C if 6n^o mm 

nmo&m&^t. 4< y ^-^lyit^m ( a > i o o s 

SSP^C^+Uri. 0--3 0m»a5;^^^'SfSLl^o 
[0 02 5] ^Xic. *^?gcD3l^a ^5^7 AlBJaffl/STfett^ 
fSigjtc^. 4^ay^ASSm(ciBlS®^J:?)^Il«:S« 

ccx*i.^^msM\t. ^^viyti^vyit^mf)\ tFu 

«r;i'n-;uM. T^>S. FS. ^'i-tg;^;t'#> 

TWHfliis ^mmm^^y ¥y'y^} ( i 9 8 i^. i^m 
tt) . B:^imi^^m mm^^> x^^vt^^ ( 1 9 8 0 

i^f^ct^^x^^. ctii^<D^mm^t. i3iBJSj£t4S^ 

tc^furo. 0 0 i?&:>e>2 ossa5<D®ffl-c8strti§n^ 

[0 02 6] ^tc. :^^m(D7i-^ p Ammmymm 
mm'r^ctf}^'^mx$>^. mmitLxit. p-^f 

=!^>':7x >^^'YF^ + y>. r;u^>'UgJ^^^-f F 

:^7'r3— t e r t -:^^;W*^-r'n— 

wr-s^t^^^i oomaspcc^turo. ooi;o>e>5s 

[0 0 2 7 ] :$#SB^(7:>jM:i ^'5 AiBli^S7lc14M^-®?^C 



(10) 

17 

[0 0 2 81 :$^^0jr<|^cr)*a Aieil^fflJ®7lcttffl 
jmifit. ^-ViyO^VZyit^ (A) . 

u>t4^^fpM^^WT€>{b^^ (B) . ytm^mi^m 

[0 0 2 9 ] ^^a^r^SglBCDJ^P ^7 AiBliffliS*ttffi 

py^A^s?ii-r'S/c2s?>tc^^. 1 0-^9 omfi%. Sf* 10 

b<t3:. 3 0-7 OSfi^-rft-So S^«I*Ej^cCX^u> 
tt^^fPife-^SrW-r^^k^J^ (B) (OfigfflSti. ^Uv- 
P=^1fWb^«5 (A) 1 0 OMSmc^tL 10-5 0 0 

sase. fifsu<«3 0-3 0 osfigpr^^o ±fa«5 
[0 0 3 0] :f:m^<D&^^^^j^mmmytmR}sm^ 

ZyU^D-Xt^^ (A) lOOm&^(fCMiy. 0. 0 0 

1 — 3 omSlfP. Jff^ L< 0 , l-5«SgRcDiEH 20 

(a) ti. v'U+ifWb-^igJ (A) 1 OOSaSBOc 
0. l-3 0SfiSP. SfSL/<liO. 5-20S 

[0 0 3 1 ] ±f ac^J: ^J^ci:ffl^J:b(D^^ Ui^^Af Biiffli^ 

:^n^m^i^t. ^^mmcDmmt bx i MmTt^^e i o o u 30 

m(fC'r^CtmJ^O<. 5 Mm7t)^6 5 0 MmCDfgffl:^^ 

(An) <b<DM<^. ^-SC^i. SSiS^n^^-^a^^A:?!)^ 

CCOl^Tti. H. K o fir e 1 n i k^OB ell. S y 
St. Tech, J. .^4 8«. ^2 909m(19 

6 9^) ^CXMm^tiXl^^o 

[0 0 3 2] mf^tLXlti:^^:^^. ^fCy y ^ 40 

- j:^ :7 -f ;l/ A ^ /c&^ 3i< >; x ;^ 7=^;^ ^ ;i/ a ;^:c ^t^m^^ h 

jJ<y^U:7^>, ;J<'>lta^bfcr::.;U. d^Vt^ 
^ b tf ^ y > * 5 1 4i i2 n :7 r > ;^ A /^cC if (D^^li 
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.-f>n^^AiBi§J«f*:?&52':5iDS^*^cS^Snr«M3 
[0 03 3 ] iX^c. ^r^HJOd^a Aiaji^jg(*€:«6ffl 

L/c7M3^^A05K3§:^ffi«:o(,>TSi?g"rSo -rj&t) 

i^. ltrlBL/c:^a^Ccfc-:>rf^^L/c^^ni5^^AiBi^j®^ 

m«miStCmU/cSS^M*D^^A}liJflacD:7fe 
||2Sk:^L/cS3fiS[>^oy^A03fe^3gCcr 2 
^T^S53fe^-r^o S/c. ^3E^^U/c«^cC iT^c^ 
^c<t^SW^^a^^A}SiJffl(D:*^3^ 

t:r'5>5^ad^7AfBiiffl®3tttffifi£JB5«. C<OJ:^rxm- 
<D^ a y ^ AM^^c J: -o r P ACDiSi&^^T 5 -tt 
^Ci^^Djtgr*)^?!)^. |g;^P^^Agl7t;<^;^frti*S 

{b-^Jl^j (B) cDm^^$6cctgii-r€>/ci5?>cc. jn^&^ 

u^m^mmi^^i^'r^it^m (b) (omm^^mm 

4 0 'c:;&^6 1 5 0 'c<ors:^^0^ LiK ^fc. ±mmyt^ 

[0 03 4] 

[i^m ] *:^Bjr^^fflcD^> n y ^ Aifiliffl^ST^Jffi^l^J 
ii. 4<y >'n^lt>^b'^ (A) . S^pJtg?^cCx^u> 

i4::^fis*p*g^^*-r'5>{t-^iB5 (B) . ^m-^mimm 

^l^tc^L/ccf:^J^ci::3t-U>httcD^Sl^U-1f 

--:7t:^^.OT#^7t^C J: o r . ^ - >:^^^itf BIf 

(B) cDS^JSiS?&5^*a5n^o T 
m^^^LXkt. m^mst^^ci^^wm^^^c^'ox^b 
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[0 03 5 } ^ ^tC;^P:5^^A^^f^. ^^ttdOW^J^ 

u>tt:flSfa$S^^W'r^^t^it^ (B) <D«^. ffitJj^^ 10 
[0 03 6 ] 

[0 0 3 7 ] mmm i 

^^Viyu^V:^^t^m (A) tLX:L7^^^zymt^Vr 20 

8 4 2 K ®tFf*= 1 . 4 4)^10 OMfigP. S-^pJ 
tg^^j:x^u>f4:ft&^a*S^^Wr^{b^ (B) tl,x 

S^ttSi. ^p°p:g D P E - 6 A. mtfrm= 1 . 4 9)^1 

0 ofissB. z^m^mtim^ (o cDit^^^j (h^) 

y) y ^^[yy] (DEAW) ^0. 5S 

^vur^Vi-y *:^y :si-V (DPI) €5SSgP> 
<LL/r^^^Ux^;l.^ h> (MEK) J&2 0 0SSSP?!P 

[0 03 8 ] COm^^^. 1 0 0X 1 2 5 X3 mmO 

6 0'C0r):^-:/>*i'Cl O^ram^U. 3f^C2y5AiB^i^ 

fflC^r. A r -l^:*->U-1f-(D5 1 4. 5 n m^^^Zl:* 
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^(O'ikl 0 0-C*'->^>ttJ«:iB#pa3S&Kl//Co 

[0 0 3 9 ] ^^nmt. B:^^^TM (^) iSART 
2 5CM^>3fe)tStfrS«JSL/Co iS^Sti. ifs3min(D 

L,;^c*S2 0 cmCDRJl±^C^grt ifsO, 3mm 
CD#fe7fe€:seP*{C4 5a(DftSt?AWb. g«*4;&i6CD|pI 

^ibAio :^2tC, 6n/cd->ny^A0r)[pIJ^3<S^:te<:t 

/Co 

[0 04 0 ] SIJS«^2 

)V:^y'h^>:^:t^V'V-)U (MBO) *1 OSfi§P^ 

t?^n^^Aiaif^«<*^fflc^r. ^«?!ii ii^fiicDSif^ 
r-Ji^piS^'^A^f^jSL/co t£m^^2tc^-ro 

[0 04 1 ] SlifeM3--4 

Lfc^-V zy^^V':^it^ (A) ^1 OOSMgP^tf?^ 

i&^a2^^*ra 
[0 04 2] mMms^-i 0 

^fJj2 iPI^itC. S F 8 4 2 1 m^i:>^ tC. ^ 1 

;^n^^Afs$a«^^ffli,=.r. ^^ni/^A^&f'p^L/Co 
$S:S^a2^C7r:'ro 
[0 043] 11-17 

^m2tmm('C. v^-o^^yxu h-^t'-^^-t^rtj^ 

^^WT-Sit^ia (B) ^1 OOfiMSP^^J^o^-^A 

[0 04 4] mmmi 8-27 

J8ffet«J2 iglti/cc:&ffiT?. u^u-<>^y>-2. 5- 
fc';^ { [4- (>^x^;l/T5>') :7:tix;l/] ^^U>} 
(DEAW) it^::? ax;1.3- Kx'j;A'--^-1;^y P:tP 
(DP I ) *i6/d:€»7feS^giJ^L^03&^ 
0 , ^ 4 ^ b /c li^S^j.^ 7??^ X. /c P ^ A isii 
j^ft^fflC^T^hP^'^A^f'P^L./Co *£m^a5CC/T^ 
To 

[0 04 5] 
[^1] 
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1 


SF8421 (100) 


DPE- 


6A 


(100) 






DEA? 


(0.5) 


DPI 


(5) 


2 


SF8421 (100) 


DPE- 


6A 


(100) 


HBO 


(10) 


DEA? 


(0.5) 


DPI 


(5) 


3 


SF8427 (100) 


DPE- 


6A 


(100) 


HBO 


(10) 


DEA7 


(0.5) 


DPI 


(5) 


4 


SH3749 (100) 


DPE- 


■8A 


(100) 


MBO 


(10) 


DEAf 


(0.5) 


DPI 


(5) 


5 


SF8421+SF8419 


DPE- 


■6A 


(100) 


){B0 


(10) 


DEAW 


(0.5) 


DPI 


(5) 




(90 4 10) 














(0.5) 




(5) 


6 


SF8421+SF8419 


DPE- 


'6A 


(100) 


MBO 


(10) 


DEAW 


DPI 




(80 4 20) 














(0,5) 




(5) 


7 


SF8421+SF8419 
(70 + 30) 


DPE- 


-€A 


(100) 


MBO 


(10) 


DEAV 


DPI 


8 


SH3749+SF8419 


DPE- 


-6A 


(100) 


XBO 


(10) 


DEAf 


(0.5) 


DPI 


(5) 




(90 + 10) 














(0.5) 




(5) 


9 


SH3749+SF8419 


DPE- 


-6A 


(100) 


MBO 


(10) 


OEAf 


DPI 




(80 + 20) 














(0. 5) 






1 0 


Sn3749+SF8419 
(70 + 30) 


DPE- 


•6A 


(100) 


MBO 


(10) 


DEAff 


DPI 


(5) 



[0046] 







1^^ 


I51#f^Sl3^ 






(fflj/cn*) 


(JUB) 


(%) 


(XIOO) 


(nm) 


1 


3 0 


1 5 


5 0 


0. 


6 8 


5 1 0 


2 


3 0 


1 5 


8 0 


1 . 


1 1 


5 10 


3 


3 0 


1 5 


8 0 


1 . 


1 1 


5 1 0 


4 


3 0 


1 5 


7 0 


0. 


9 3 


5 1 0 


5 


3 0 


1 5 


8 0 


1 . 


1 1 


5 1 O 


6 


3 0 


1 5 


6 0 


0. 


8 0 


5 1 0 


7 


3 0 


1 5 


8 0 


0. 


8 0 


5 1 0 


8 


3 0 


1 5 


8 O 


1 . 


1 1 


5 10 


9 


3 0 


1 5 


6 0 


0. 


8 0 


5 10 


1 0 


3 0 


1 5 


S 0 


0. 


8 0 


5 1 0 



[0 047] 



(mJ/co*) 



(%) 



TMPTA .V^JifU'tfrl'ah'yh'Jjm-Y 

PETA :'\' >^l'J^Vh-fl'hVr!^';i'-h 

DPCA-30:«r 07?F>^{ty' V >^I'U';h-A'Vy7JrUl/-h 

DCPA :yjiiQ'Hn9^f't>r7^'}V'h 

POEA :7i/^5Ifft7^'JU-h 

S-PETA :^' ynn^Y-HWTPVlf'h 

S-DCPA :rifu-HVj9y3rr/rur>*}U'-\' 



(X 100) 



dim) 



1 1 


TMPTA (100) 


3 0 


1 


5 


6 0 


0. 


8 0 


5 


1 


0 


1 2 


PETA (100) 


3 0 


1 


5 


8 0 


0. 


8 0 


5 


1 


0 


1 3 


DPCA-30 (100) 


4 0 


1 


5 


7 0 


0. 


9 3 


5 


1 


0 


1 4 


DCPA (100) 


5 0 


1 


5 


6 0 


0. 


8 0 


5 


1 


5 


1 5 


S-PETA (100) 


3 0 


1 


5 


6 5 


0. 


8 6 


5 


1 


0 


1 6 


S-DCPA (100) 


5 0 


1 


5 


6 5 


0. 


8 6 


5 


1 


5 


1 7 


DPE-6A4-P0EA 
(90 + 10) 


3 O 


1 


5 


8 5 


1 . 


2 4 


5 


1 


0 
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itM^mftbmffk (c ) 










(^) 


/ (n) 


1 8 


KC D/DP I 


0. 


5/5 


1 g 


KCD/SB 


0. 


5/5 


2 0 


KCD/TCT 


0. 


5/5 


2 1 


KC D/BTTB 


0. 


5/5 


2 2 


DE A W/S B 


0. 


5/5 


2 3 


DE AW/TCT 


0. 


5/5 


2 4 


D E A W/ B T T B 


0. 


5/5 


2 5 


Cy D/SB 


0. 


3/5 


2 6 


P y D/S B 


0. 


5/5 


2 7 


T P y D/S B . 


0. 


5/5 



KCD : 3. 3' -i;fV*'-ftk' ^(7-$'' If ArA;>7'jy> 

CyD : 1. 3, 3, r. 3', 3'-A^^1?;«fn'-2. Z'-f:/h*»»<i'5'7Z> A^^V/l^nV^^Ti-h 

PyD :4-(p-7*h*i;'7irjP)-2.6-k';((p-ih4y7iZft)f';V0A ^^^7W7*^7r-^ 

TPyD:4-(p-7*M5'7xI*)-2,6-k'3l(p->ih^m=»)f7fy'm ^'^f7J^^07*;^7x-^ 

SB :';'*ilfJlr7*t5'ft3l*7*Z^/i 7' f »MJ7xZft*' 

TCT :2. 4, 6-HW(HJ*00ilf 3. 5-h97j^*> 

BTTB: 3. 3 ' , 4. 4 * -?h^»3t( t-7* f »'>* t^mV '*) V >y' 7i7V 

{0049] * >K[^5] 















(nJ/cm') 


( u d) 


(%) 


(nm) 


1 8 


2 5 


1 5 


8 0 


5 10 


1 9 


2 0 


1 5 


8 0 


5 1 0 


2 0 


3 0 


1 5 


8 0 


5 1 0 


2 1 


3 5 


1 5 


8 0 


5 1 0 


2 2 


3 0 


1 5 


8 0 


5 1 0 


2 3 


3 0 


1 5 


8 0 


5 1 0 


2 4 


4 0 


1 5 


8 0 


5 1 0 


2 5 


3 0 


1 5 


8 0 


5 1 0 


2 6 


2 0 


1 5 


8 0 


5 1 0 


2 7 


I 5 


1 5 


8 0 


5 10 



[0 0 5 0] 5« 
[0 05 1 ] 

[Sffioffi^^ciftiQ] 



[0 2] MjiiM*ay^A<lPfiXffl-3temS7feiia©::^a 

1 : «*t 

2 : J^CJi/^AiBlSfflJ^ll 

3 : -f ^UA (^HyxXT-Jb^ ^ ;UA) 

5 : (*/c«v;^^f-;J?n4^7A) 



[^1 } 



[02] 



[03] 









J 



















1 2 ^ 



7^7 



Z 



1 1 » 
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